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Trie primary f)urpostis of this -.tudy wen- to -jstablish baseline data relating] 
to tile} onvirojimental knowledqo and beliefs of 5tn year ^^econdary pupils i:i 
Kaqlaiid and to examine rclationhShips tJiat miqht bo of interest to teachers 
jsid currijuium developers in environmental education. 

niQ survey, which involved a total of 383 schools ajid over 11,000 pupils, 
rould not have oeen successfully completed without the cooperation of many 
people. The authors are particularly indebted to the ClUef Education 
.."Officers and headteachers who gave permission to conduct the survey in 
scnools under their authority, to the theachers who administered tlie sur- 
vey, to the pupils who respojided to tiie questionnaires, and to Mr. K. G. 
Forecast of the Department of Educatioji and Science who provided pre- 
publication data necessary for tlie sample selection. Those deserving 
special mention for their contributions to various aspects of this research 
are: Dr. Robert W. Howe, Dr. Robert L. Steiner, Dr. Robert ti.. Roth, Aaron 
Supowit, Maxine Weingartli, Dr. Ben Bohl, Dr. Cordell Perkes, Dr. Vivian 
iiyors. Dr. Brian Wallis and Keith Robinson. Thanks are also due to Bettye 
Vicent and Gillian Uichiuond for typing the final document. 

In tile interest of conserving space, some relevant aspects of the study 
were delioerately omitted from this report. Those requiring more detail 
should consult the following reference: 

Richmond, James M. "A Survey of the Environmental 
Knowledge and Attitudes of Fifth Year Students in 
England". Doctoral dissertation. The Ohio State 
University, 1976 . 

This document provides a more extensive discussion of related literature, 
copies of all letters sent to the Chief Education Officers and headteachers, 
instructions for the cooperating teachers, a listing of panel members and 
instructions to the critics of the instrument. 
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Chorley Campus 

Union Street 

Chorley, PR7 lED 
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Dr. James M. Richmond 
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Por spec tive 



In rtJCoriL year-s there has bc^en a qrowiay world-wide concern for ti\e future 
•>t iu.inh.i..d Lii t:iu' fdc: of a rapidly deteriorating human environment, 
/ict-iition hci>^ u^^cw focusjd on the effects of pollution, the exponential 
qrowth ol: ])o,>ulations in many countries, shortage of food and widespread 
faininoc^, aiia the s.i-riouo depletion of natural resources resultiuq from 
::5iuralli:iq demando for energy and consumer products. Those well-publicized 
ejiviro.iinental problems have produced an increasing awareness tnat our 
survival, and prosperity are dependent upon the finite resources and deli- 
cate life-support systems of "space-ship earth". Tne United Nations 
reflected uie global nature of this awareness and concern when, in 1972, 
it: called tiie interriational Conference on the Human Environment in Stock- 
no l:a and cnarqed its members to "define what should oe done to maintain 
tne eartn as a place suitable for human life not only now, but also for 
future generations." (138, p. 25) 

Britain, as a higaly industrialized and densely populated country, nas 
not been spared tiie deleterious environmental effects tiiat commonly accom- 
pany "progress". The beautiful countryside has been encroached upon by 
motorways, airports, pylons, mining operations, and tne continuous spread 
of cities and towns. The people have been subjected to crowding and 
urba.1 bligiit, the discomfort and health hazards of air pollution, excessive 
noise, traffic congestion and the unsigntliness of derelict land and 
litter. in addition, the population has outstripped the supportive 
capacity of domestic agriculture witii tne result that Britain is dependent 
upon otiier countries for about one-half of its food supply as well as many 
industrial raw materials. 

But these unfortunate side-effects tend to creep upon people slowly and 
for the most part are reluctantly accepted as the price to be paid for 
prosperity. .4ore dramatic occurrences are often necessary to stimulate 
widespread concern and action. Perhaps events such as the notorious 
London smog that was responsible for about 4000 deaths in 1952, the 
tragedy of Aberfan on 21st October, 1966, in which 20 adults and 116 
cnildren died under an avalanche of coal sludge from a mini**g tip, and 
the wreck near the Cornwall coast of the Torrey Canyon with its 117,000 
tons of crude oil in March, 1967, were the catalysts required to generate 
a general public awareness of the disasterous environmental consequences 
iihat can result from inadequate stewardship. 

Growing public interest in environmental matters during the 1960s gave rise 
to a variety of institutions and bodies whose prime concern was environ- 
mental conservation. These includec' the Countryside in 1970 movement 
which was instigated by the Duke of EdinDurgh in 1963, the Conservation 
Society (1966), the Countryside Commission set up under the Countryside 
Act of 1968, the Committee for Environmental Conservation (1969), Friends 
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of J^uj^ whos- objective: was to .restore environmental quali ty 
tihrou Til poLiti.;al .ind lo'^jislativo action, The Royal Com mission on Environ- 
:'!ll'il-LtJl^l^_L4iLLiL (^-''^^K and t'na Dcpart motit of the Environm ent which was 
;r -a^.ud by ti\o qov.,*rrimont in 1971 to assume rospcnr? i.bi 1 i ty for all 
t ur. t L on s w h i a iff o c t t-h r : physical environment. 

3 tat-.ement^ also b'j<^an to stross the ne:d for action to reverse the 
trij.id uf cnvirc'nmental degradation. In its first report in February 1971, 
i.';ie aoyal vJ ominission on l^lnvi r onmo ntal P ollution stated that 

FaLLin-j deliberate measures to control pollution and to repair 
.jst: damage, then; is likely to bo a substantial deterioration 
■;.f tiiO e nvironment in the years aheai and the quality of life 
in :irit<iin wiil be correspondingly impoverished, despite an 
a^.pearance ot qrt,'ater affluence,. , 

('.aiotcd oy R. W. Colton et al., 3b, p. 7) 

/•.M>-i r^riiau Minister Edward llt.ath is reported as saying in September 1969, 

'I'ne protecMon of our lovely countryside and our glorious 
.joa'.:t, the prevention of pollution of our rivers and of the 
Air we Dreatht), must be one of the highest priorities of 
the seventi(?s. It is essential for any decent sort of 
Living, it is vital for proper recreation. 

((Juoted by R. W- Colton et al. , 36, p. 6) 

It now gf^H'-rally accepted that environmental education can, and should, 
piay an important role in developing a sense of environmental concern and 
responsibility. Ideally, environmental education should aim "at produc- 
ing a citizenry that is knowledgeable concerning the biophysical environ- 
;nent ai;d its associated problems, aware of how to solve these problems, 
and motivated to work toward tiieir solution." (122, p. 10) At the iater- 
natioiial level, the importance of world-wide environmental education was 
re .-ognized in the Final Report of the International Working Meeting on 
Lnvironmental tJducation in the School Curriculum, organized in 1970 by 
lUOi iri cooperation with UrJESCO. In its recommendations it stated that 

The Working Meeting, 

C onsidering the appropriat i .-tion being a necessary pre- 
r-'quisite for improvemo^/ r.ri ',otal critical environmental 
s i tuation , 

: ^eing aware of tlie u. nee;i for environmental teaching and 

adequate training of i.-imk? ersonnel, 

Su j j .'S ts to the Govemmeiii . and their responsible educational 
autiiorities as well as to the national education organizations: 

L) that through a reform of the total curricaliim, the en- 
vironmental education be in L reduced as an obligatory 
and integrated compo.nent of the school educational 
system at all level'j; 
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^>«H-;';:' 1.U t-airu:!;; 1 r.-i , uiiivou:;!- 

W. :wlt:o:-i _a 1 . , M , ' . 12) 

.i:nil..u.y at. tai.; .latis.nai L^vl, :\\tu:\i ;iv >nl:- aa:.; recontlv boon t^xpresi^ed 

t.i-.- ."iLy 1 ;ju-, «.:ct: inj rUuiiiiu.! Jri.\o-r of ^'ovontry, hiaid 

I'l^jro i:: a coiitLiiuia ; a:id de.;iW.M;iaj a..v:d t.o -mphasi^io the 
lan, .orti^ic- oi -.jdujavioii in r\-'iation L'j cons^'rvati on tho 
- avirvjiiiru;.!!:. r-'ji^L: :iiaj t --iicouraqud tio have a real luidor- 
D Laiid 1 ;i j ot t;-.-a cauj'js and iin:^licationi5 of onvl i-oam.:ntal 
•.':ia::.jo, and an uridors taadina of tUo likt.'ly effects of an 
la -id" (uato or rioaative [jolicy toward:^ cunsorva t ion , Liduca- 
ti.,.ii will ao^. L«ot ill LaKi;:)lLaq pooplt.- to undoriicand the conse- 

\.>t tii'j actions of individuaJ:i and of sociGty as a 
A'noLc, vAd should qor:-.;rat'-- a keen ruspoct for tnc oaviron- 
:uci:it. (41, p. l(^V) 



i::nv iroriiuLa\tal Ed ucation in iJnyland 

Th-c uoo of tho local onvironmont for teaching children about tfioir 
surroundlnqs and for specific learnincj activities rias long been the prac- 
tice in Britisn schools. Sucli activities have usually iDeen associated 
witn recognised scnool suj^jects :5uch as biology and geography; with occa- 
sional excuroions, :duch as '^nature walks*' aiid visits to historical or 
industrial sites, be Lng organi zed as a relief from classroom confinement. 
However environmental education as it is now commonly viewed, involving 
axiaLytical and ovaiuacive activities on topics and concerns ranging from 
rural to urban and local tc global, is a relatively recent phenomenon. 

It is difficult to gunpoint when school environmental actj'/i.Mtj with 
declared affective aims began. As early as 1934 the govex :->-• l. through 
its Board of Education, expressed the view that countryside iucation was 
not concerned witn vocational training of those who would earn tiieir liv- 
ing in tile countryside but with "the various ways in which schools were 
making the local environment contribute to the fasnioning of a good 
general education." (17) However, it is probable that it was not until 
the late l*^40s and the l^JSOs, when teachers in the new secondary modern 
schools (established by the 1944 Education Act) were exploring new curric- 
ula for these schools, tiaat affective aims about environmental education 
outcomes were first stated. Personal recollection of rural studies 
iryllabust's at tiiis time by one of the authors includes such aims as "to 
develop an at^preci ation of the interdependence of living things" and "to 
promote ar. understanding of man's relationship to the natural environment". 

However as with most educational innovation in England, environmental 
education beceime firmly estabiisned in response to public interest and 
social demand. Paralleling tho changing public attitudes of the late 
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/.s, oducators became increasingly aware of the need to deal witli 
envir-^nmontal concerns in the school curriculum. The emergence of 
:;r..re:;. Clonal jrgaai;:ations such as Tho Society for Fnvi romnental Ed uca- 
^-J-iL*. ''^-^^'^^ '^-•^ r ho .-;ational Association fo r Environmental Education in 

(fomi-.rly Thf :fati onal Rural Studio s Association ), reflected the 
t^y.i i L:;:r-j-iso in interest and activity iii this field. 

it -.a'.uli ..'.1 rioted that trio results of a .survey conducted in 1973 by V[\e 
L: 'J ' * ^ ^ t i or: o o c L c ty indicated t;iat by that time of the secondary 

•• ::n')ol3 m the United kingdom had estaolished definite courses in Environ- 
:.i MiUal Studit.'^i (13, [>, 4), Of the remaining schools, ti^e majority claimed 

t.i -y Ln-:l'iirjd environmental topics witiiin tJ^o traditional subject 
a-' a.; q-?oqraphy, biology and rural studies. However tJie recent 

i- V, L Of r-ii^: of : u;jlic ^'Xrimina tion syllabu>:es at both "O'* and "A" levels 

i'-rioTviI '.\;rti f icatii of Education should be an additional incentive 
'.or- ..'.ouIj offer spc-cific environmental courses. 



^^'uu'd for ttif? St uciy 

•'•i' t c . .rhooi courneo aiid </xamination syllai:)uses in this 

..ri illy r:..'/. 1,1 of study has wrought with it tiie need for extensive 
;r.t»::; .-lir.- . ..:n de ve loi.H;:L'n t . This in turn has raised such ba^ic 
f . ons a:; "W.. »t Loi>i;;:i saould .^c included in tiuj course syllabus?" and 
"W-i.i^ fio a:-.- iLud'jnt.^i at this level already know, and wnat are their 
it:L;.L i.i< toward onvi ron/Tiuntal issues?" This latter question, which is 

'.^rtant in establishing the starting [)oint and scope of the course, for 
tii/ most o.irt ha::i not b*.^!n oiiswered objectively by testing students in the 
t.jr i 't i^ornjiatior.. Ratner, educators involved in environmental curriculum 
i^rvelof^n .Tit ha/.j tended to oe sulj jective in deciding the content and 
;(U'tii.jd.. raoii t [iaitahl*.: tor Lhelr progr..iiam>;s . 

iri Morgin, iJ^jputy iJir.?ctor of P roject Environmen t, comiiiented on 
th'; .,'.Mn.-wnat intuitive approcicii employed in developing this ambitious 
r.at i oii.i 1. projr aiome : 

' '''I'jl -j'^. ' ' ^ ^ r onme n_t saw the answer to the problem of motiva- 
tion at: iniK) of scl'jcting Mxamj)los in wiiich pupils could see 

.jv tho' L'.;:rir?5j affc^ctLid tneir pernonal {position so tiiat tnoy 
niiJ.rr::. tood wiuit: they iiad t(.) gain or ioJ^e. Cireat ompha.'iis was 
} I'loed >yfi thi.j apj^roacli, and Uiiij may bo seen a3 an atti/mpt: 
^.'-j pr<'igtn<*i. L ;a.I ly br.-qin :;tudien at i ;.as';linf^ .ippropiiate to 
t-i' pufii. li:;' i^attern o\ f».ist: id.vi . anci '.'X[M*r ienc;?; . At i>est 
♦lij:.. wai ae'tiieve'd by trial and Lnrot waoroby bas*' I liims W(;re 

rrivo'd at, j jc: t i V( •! y , tiiLMr a^.onrucy bo'inq tef-.ited on the 
ot ;!i ; aL ffiol ivatinq ot lailure to motivate tho' 
I i-'il'.'^* tlow»'Vi?r thj:; war, |:»rol)ihly tnr, first t j mo a major 
f 'f'.H jt anijii* of our^ i '.'11 1'un drv ' 1 o] him m t: iri * Jivi ronn* 'n la 1 "duoa- 
tiofi na;i oo'iqht, d.ir<^';ily or- i nc i dontall y , a baorli.nr. of 
j-r- • VI ou ; f i '..-nr . 

'i f ^' j'.f.il . ■ofuin.Kj i o'a L i on t.^. Jarii"!; M, ■ j ; hri»' >nd , Apr i J , \')7h) 

• T Mti i o\.it.i.on 11' "xpt«'' i tir rj'.'.'d for ♦.':.\.UjJ i.i;ln riq "ba:;f 

1 • n- :nr>'j . »r . -.•( \ n' rl< v^' 1 .i>i n j fu'iir'-' :itu..;i.il ,nid rcqi.onal o'u rr i ( u I a , 

I 

la 



Inforrnatio: .uK. it. ii't.;..' ^J 1 J fi- of arid a*- * i tiuJr .-i toward oaviron- 

">«...'.t.i 1. 4tt . rs > a ;UirLt:i'] i.oint for l'Vi;;iri; :.roqrvirnme:i 

t^ 'j:\:\ . 

■\ r o^::.'-'! iM:. ■ ^tcri- r:i i :\ tcu: ti\:ld of '.■nvironr . ' »L education 

r.aS'.iiirit; data at> ,i £jr'.jr»:: iai.> . to .:ui'r i .:uliirn <JeVL.'it>;jm- i. t . rot f-xarnj-ie, 
;'owU;r ci:ul -iWriii wrjt: tiiut 

• u. 1 tir.;t .,tt\) tow.,*rd ^•r•:aLli^j ju-j:i an nvi ronrnt-atai t.jduca- 
Ll ^w r.roqrMx:i wo inu:it know what base wu caii build u£)orw what 

tho ii La tuii o f s tudur^ tii * know lodqu and atti tudi::i viljout tiic 
•avi roiir lent: / ( n-j) Ua furtuna t- 'iy ijuostion a v not. 

£■•.•'.■ i V' ?.l irujcii att«.aLi(>:: from ruy jarcn-? . (130, • 

.wjii J :.i* at-.'d t:ii it 

i'ri or i.a furraat ion tibout ^orn : ' n vi ronmentai k.nowiodqe and 
att J tud'': J true tnr'.r> .^tjcms of . .1 importance , especially in 
a :ii.taati-on in wluerh coordinated or national curriculum 
f'lannin'j in conL^':riplated. {':>3, p. 10) 

Foll^jwi.r^ from L.i(> r>r':cedia(j di:icufii5 ion / tiicre i.s cJ(}ari7 a tv.nd for hajo^ 
J inc i<ita that: v;l11 i^-.* u.stjfiii in deveLopin^j *-'ffectiv»» reqioiiai and/or 
natioaaJ < nv i ron.nf.'nta 1 (education proqrammo:^ in iJnglarid. I'rovidinq tiiii; 
mformatioi^ is a j^rianary ob]*;ctivu of tho [)ru?;jent .study. 

It iri al io a.iti ::i.paL''d tiiat Uie information (jathored in tiio survey miqiit 
i>^- iy'?n 'ficiai ill otfv.;r way::. Havin.^ cstalolifihcd tht- bast?lino/ any chanq^fj 
Lfi kiKiwJ»'d'|<' and/or attitude's may be meai-iurod by uiiinq the bame in;^ trum(,*n t 
at -iom*' Litter time, tnua providing an indication the cf f (:ctivenej.i ^ of 
n..w <;Mvironf;pjntfiL . 'cjueat i ori pro(?ranunei5 . Ln uMitlon, an analy.sis of t.in 
data mi(|ht wl 1 ♦ i t <ij; 1 i ^ar cor; ■ lation:^ twi.'-a c-n vi ronmental knowledge and 
itti ,ad".j tnat hav-.' nroqrarmne imp n <;ai: njn-.i . 

liOokLiif l>(:yoaci t.lH' a ;o£.i.» r>f this rt-port, the :;urvey data may w<»ll be of 
vat'n.' in tol low-up studi^»a. ujuiiq i tt'in:^ from similar instruments 

already apj^JK^j m tlie Unittid Sfitea arid Australia, it will be [jufi'sible 
t*-) jompar-. taf r»jl itive f. nvi rorun^'ntal knr.wlrvdqe a:jvi attitud(iu of American, 
Aaatraiian and linffLisii atudent.i. As otii(,:r countrii;* are surveyed, more 
*fxt<:n .1 1 V(f .:r(j -cu I tural compar i.sona can b(: m.ade. Triis may tnen provid*: 
'um>: ia.i.)ht latr; tJi*; "cxpor tai> i J i ty " of exi:;tinq 'jn vi rotimcMi tal edueation 
"urr I ■ 'u i.i , 

Abi'j, b>okinM to th*- fi.ituri", t/w rlata qi-ncratMd by tliirj :itu<iy and i)y 
an:iiiar aurv»:ya iri a nuj'i)j(;r of other (;ountrie; couM provide th<- Ijaai:; 
lor d« 'Vt* I o}) J n J rrK>d"l:> for ,\u i rit^-rnatdona I ''nvi rr )niiu?n ta J edueaitjon 
t'-nr J . n 1 am , .ueh a 'Jurr'ieuiam w^ild b'- in k»<'[>inq witn t\n: /: ^..-onuiu-nda- 
ti^'aa of til'- iJnit:.'d Jat i(jn',. '/onf<'r. -ae" <Mi llijman iinvi ronrn'uil 

. . . t.;uit. tae »,*.'t 't < • f ary -( if ai' 'I'a J , tlK or'q an i /.-.itiona of th< t/niia-.J 
■ iataon;-; lyMirn, capi -(j i a 1 iy tin.' UnUa-d Jationa i;«it]eMt i on , 

• ■< a ( •[) t i f i (• and ^'uMaral or< |aa i /a t i mm , and <'jt;her i n I 'T nat i on. j I 

• i ' ,Mf^'.•^•r n< d, j loaid, aft^r ^oa:,ii 1 t..ita on and aq rr-' -iru j a , 



14 



ERIC 



tako the necessary steps to establish an international 
i^rogramme in environmental education... (133, p. 9) 



Statement of the Problem 

The purposes of this study were to establish baseline data relating to 
tae environmental knowledge and beliefs of 5th year secondary pupils in 
England, and to ascertain whether significant relationships exist 

(a) between the environmental knowledge of pupils and selected 
variables , 

(b) between the environmental attitudes of pupils and selected 
variables; and 

(c) between the environmental knowledge level of pupils and their 
attitude toward th*e environment. 

'lorci specifically, the study was designed to cxDllect data that might assist 
in [)rovidin7 answers to the following questions: 

1. What is the current environmental knowledge level of 5th year 
pupils in England? 

2. What is the current affective position of 5th year pupils in 
England toward environmental concerns? 

3. Wliat do 5th year pupils currently perceive as the most serious 
local and national environmental problems? 

4. Are tht:ire aignifiCcint relationships between environmental know- 
ledcje and sex of pupil, type of school attended, sex composition 
of school, school size and region of school attendance? 

""i. Are there significant relationships between attitude toward the 
environment and sex of pupil, type of school attended, sex 
composition of school, school size and region of school 
attendance? 

0. Are there signiticant relationships between pupil perception of 
environmental problems (botli local and national) and sex of 
pupil, type of school attended, sex composition of school, 
school size and region of school attendance? 

7. Are there significant relationship? between pupil porc^iption of 
"source of environmental knowledge" and the level of environ- 
mental knowledge or attitude toward the environment? 

Is there a significajit relationship between the level of 
imvironmental knowledge and attitude foward the environment? 
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Null Hypotheses-^ 
The following null nypotlieses were posited for testing: 

1. There are no significant relationships between the level of 
environmental knowledge and 

(a) sex; 

(b) type of school attended; 

(c) sex composition of the school; 

(d) school size; and 

(e) region of school attendamce. 

2. There are no significant relationships between expressed 
attitudes toward the environment and 

(a) sex; 

(b) type of school attended; 

(c) sex composition of the school; 

(d) school size; auid 

(e) region of school attendance. 

3. Tnere are no significant relationships between pupil perception 
of environmental problems (both local and national) and 

(a) sex; 

(b) type of school attended; 

(c) sux composition of the school; 

(d) school si,2e; and 

(e) region of school attendance. 

4. There are no significant relationships between pupil perception 
of ''source of environmental knowledge" and level of environ- 
mental knowledge or attitude toward the environment. 

5. There is no significant relationship between the level of factual 
environmental knowledge and expressed attitude toward the 
environment. 

6. There is no significant relationship between the level of con- 
ceptual environmental knowledge and expressed attitude toward 
the environment. 



Definition of Terms 

tovironment 

Although tno environment may be defined as all the conditions and 
influences that affect the life and development of an individual, this 
study focuses upon some of tnose aspects of the human environment tnat 



Results of testing tne null hypotheses may be found on p. 85. 
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are commonly called "environmental concerns". These have been identified 
and categorized under U\e headings of pollution, population, natural 
resources, lana use, energy, environmental health/safety, ecological 
rij Lationships and social/political/economic influences. 

♦iiiiviroixiaental knowledge 

Tais term refers to a knowledge, awareness or understanding of facts and 
coaccpts that relate to the "environmental concerns" discussed above. 
"Factual knowledge" is used to indicate a knowledge of events that have 
occurred or conditions chat exist that can be readily verified. "Concep- 
tual knowledge'* refers to a knowledge or understanding of concepts, 
generalizations or "big ideas" involving relationships that have authori- 
tative support in the literature. 

Env ironmental beliefs and attitudes 

For the purposri of this study the definitions of belief and attitude 
presented by snaw and Wright are acceptable. The term "belief" is defined 
as "some level of acceptance of a proposition regarding the characteris- 
tics of an object or event" (118, p. 4), while an "attitude" is a 
"relatively enduring system of evaluative, affective reactions based upon 
clad reflecting the evaluative concepts or beliefs which have been learned 
abodt die characteristics of a social object or class of social objects." 
(118, p, 3) 

All boiief statements presented in the instrument relate to the "environ- 
mental coiicern" categories described above. The beliefs expressed by 
the individual about these environmental concerns are seen as indicative 
of nis or her attitude toward the environment. As stated by Shaw and 
Wrigiit: 

The set of beliefs that the individual holds about the object 
arid the associated evaluations determine the individual's atti- 
tude toward that object. They lead to an enduring system of 
affective reactions regarding that object. The nature and 
strength of this system is determined by the number and strength 
of the evaluative concepts or beliefs formed. (118, p. 12) 

Environmental Education 

Liivironmcntal education is the process which develops knowledge, under- 
standing, attitudes and the formation of personal responsibility with 
regard to man's relationship with hi$ socio-cultural and biophysical 
surroundings. 

This det'inition is based upon ideas which include those set out in tlie 
Belgrade Charter (134, p. 1), those adopted by the International Union for 
tiie Conservation of Nature and Natural Resources (13, p. 21), and those 
contaLnod in the Environmental Education Act passed by the Congr. .s of the 
United States (52) , 

Loc al biducation Authority (Lf:A) 

Local Education Authorities form part of t-he metropolitan and non- 
metropolitan county units of local government administration. They have 
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:.if.orK. L;;ilit7 loz [ Tuv Ldi :u] -uucaLion, witain t-io broad principic^ Laid 
>w:i ..y cuntral jovurnm. mn , at the- primary, .socondary and hiqiicr levels. 



I'r..: tfducaLion author itLus plan the drranqoinent of schooling in 
tii-ir areas, sot.joct to the Secretary of State's approval, and 
d-cLde :\ow cliildren should be allocated between sciiools. They 
build most of the J.chools, pay t-jacner^ and provide equipment 
a.id inaturials. (2'j, [). 1^) 

Ther-: are 97 :,L.,^^ La ulngland (.setj lisciiiq on p, 24-25). 

■ lainta j^ned^_a£ui_. jc^^ nia intained Scnools 

"Maintained" sciiool^i refer to t-^ .so schools that are maintained by local 
education autiiorities from j;ui...c funds. Aitiiough a variety of school 
types are maintained by LllAs, txie majority of secondary schools may be 
categorized as "comprehensive", with non-selective admission, and "grammar' 
and "secondary modern" with selection by ability. 

"Jon-maintained" refers to schools tnat are not financially supported or 
controlled by the local education authorities. These include the "direct 
grant" schools which are supported by th? Department of Education and 
Science (and are schools with selective admission), and "independent" 
schools which receive no public funds. 



Design of tiio Study : An O utline 

Tjie I ns t rumerit 

The instrument df r , od for the survey consisted of three questionnaires, 
Forms A, B and C. . -t 1 of each form contained factual knowledge and 
percei)tual questiui.^;, Part 2 dealt with conceptual kjiowledge, and Part 3 
presented 15 statements of belief for pupil reaction. There were a total 
of 45 items on each form, with 14 common items providing the means for 
comparing response patterns on tiie three questionnaires. The instrument 
was thoroughly tested in a pilot study in English secondary schools, and 
test/retest procedures were used to establish the instrument's reliability. 

The_Popu L a t i on 

The target population consisted of all 5th year pupils enroled in tiie 
secondary schools of Hngland. The 5th year was chosen since it represents 
the ia^^t year of formal schooling for a large i)roportion of secondary 
£)upi is . 

'rhe 'ijifnjpj.u 

A dimpling pro-eduro was used that would ^.'nsuro [>roportiona 1 ro] .rtsr ntati on 
of the major types or school (viz. c:omprehonsiv'j, secondary modern, 
grammar, direct grant, independent, and "other secondary") in ev.-i:y r^.^gion 
of the country. A total of 500 s^jcondary schools was selected in the 
s.imple, and within each participating scnool the instrument was admin- 
ist(jred to ii s ui:>-.sam[ )le of al^out 30 pupils In tiie 5th year. 
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t rativo ^^lvi Data Col lecting Procedure s 



It wai: it^cided that the most effective method for collecting data would 

to r ost: cr.e tci^tiag materials directly to schools selected in the 
J Lri'-iK:, witi\ a carefully worded letter of explanation to the headteacher, 
I. case of maiiitained schools, permission was received from the 

r»,-;.;::.:tiye Chief i::ducation Officers before approaching schools with a 
c':{i'.i*^ to participate in the survey. 

- i .;;cr:ago contained a personal letter to the headteacher, 30 question- 
:).iiV'^:\ with answer sheets enclosed inside, 30 sharpened pencils, a set 
of L.uj tructions for tiie cooperating teacher, a form requesting brief 
Lnfurrr.ation about the school, and a stamped, addressed envelope for the 
r^'turn of completed answer sheets, 

'ui'; majority of schools were prompt in responding to the request, and two 
toiic/z-up letters nelped in eliciting the cooperation of many of the 
rum.iinder. Completed answer sheets returned in the mail were checked for 
.t'jcuracy, codod, and machine scored. The data were automatically punched 
on^o cornpator ccirds and later transferred to magnetic tape. 

Ariel Iy:._Lc. o_f Data 

A fiMiri) a- of standard computer programmes were employed to analyze tlie 

Tae proqrammc STATPACX was used in the item analysis of pilot 
data, irid HMD03D provided test/re test correlations for establishing the 
rt: 1 Lai'i ii ty of the instrument. The remaining analyses utilized various 
iJiu.p.Locjrammes from the Statistical Package for the Social Sciences (100) . 
oiLopro jromme FFUii-'^UENCIHS provided frequency distributions and descriptive 

Cat Is tics, wnilo CKOSSTABS presented the number of responses (and percent 
nv^-ponoo) on the alternatives to each item. Relationships between 
van aLl.jii wuro examined by means of the subprogrammes CROSSTABS (for chi- 
iquarv- onalysfjs), OI^JL'WAY (for analysis of variance), PEARSON CORK (for 
Pv'.irsou product-moment correlations between all items) and SCATTERGHAM 
(for corrt^lations between scores on different parts of the instrument). 
Kfv^rt'ss i (.)n analyses v/ore performed using subprogramme REGRESSION. 
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A SUi^lL\KV of related LITEPATURf; 



Ovorviow 



The purpose of this chapter is to list some research and literature relating 
to trie present study and to summarize the generalizations which arise. The 
sunmary is organized under t:io headings of: (1) Studies Relating to atti- 
tudes, Attitude Ciiango and Beiiaviour; (2). Studies Relating to Environmental 
Knowledge and Attitudes; and (3) Literature Relating to Environmental 
Education in England. 



Studies Rel ating to Attitudes. Attitude Change and Behaviour 

The literature in the social sciences abounds with research dealing with 
attitudes, attitude change and ttie relationship between attitudes and 
behaviour. In previous large-scale surveys of environmental knowledge and 
attitudes, Perkes (104), Bohl (18) and Eyers (53) presented extensive and 
thorough literature reviews of these topics. To avoid unnecessary repeti- 
tion, the research described by these authors will not be presented in 
detail. Instead, some of the more relevant studies that they examined are 
listed below: , 

Atir.an (8), Brown, J. M. (22), Brown, R. E. (23), Eaton (49), 
Fitzsiminons (57), George (63), Green (66), Hemmer (69), Inf.ante (74), 
trie (76), Kleg (79), Leslie and Berry (86), Lyons (88), Madden (89), 
Render (110), Rosenberg (112), Rosenberg and Oltman (113), Semmel (116). 
Schock (120) and Swan (127). 

Summary 

A relationship clearly exists between attitudes and knowledge. wiUi greater 
knowledge usually associated with more positive attitudes. Furtlier. 
attitudes appear to be more closely correlated with conceptual rather than 
factual knowledge. Although relationships have been demonstrated between 
attitudes and behaviour, stated attitudes are by no means consistently 
predictive of overt behaviour. 



Studies Relating to Environmental Knowledge and Attitudes 

A review of the literature indicates that, prior to the present survey. 
ti\e only existing large-scale baseline studies relating to environmental 
knowledge and attitudes of secondary students were those conducted by 
Perkes (104) and iiohl (18) in the United states in 1973 and by Eyers (53) 
in Australia in 1974. other studies relating to environmental knowledge 
and attitudes incl^jde Cohen (29), Hounsholl and Liggett (71). and Kleinke 
and Gardner (80). 
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.-uv;oaj.-. r.rlativoly few atudiots have been conducted relating to environ- 
i^i-.ntai r'.aowi-'.iqe and attitudes, some patterns appear to be evident. For 

ri -.c ;-art kriowledge about environmental problems and issues is rather 
^i.Mi-,:i, v;:iile expressed attitudes tend to be quite positive. Although it 
:.ot iiold r.rue in all cases, most studies indicate that boys have 

:r- r •i.vii-onmGntal knowledge thiii\ girls; however sex differences in 
aiL-.ui. toward the environment are not readily apparent. Significant 
- -rr^jlat .-jotween environmental knowledge and attitudes have also been 

rvs-orLuJ, ^/ith conceptual knowledge correlating with the affective 

■o::iyOii,M\i .Toro Jotrongly than factual knowledge. 



Helating to Environmental Education in England 

.Vi.t.a t:..- r-j-nt upsurge of interest in environmental matters and tne 
■iov.-ij;4n. of environmental education courses in England, one might ex- 
-•^^.;t to fiad I wealtn of literature and research reports having direct 
ojjrinr nnd impact upon environmental education programmes. However, 
^^rLti:ili Literature in this area i:3 still somewhat limited, particularly 
.n tho iM.jld uf experimental research. The main emphasis has been upon 
t:.- .-rodu'jtTon of resource materials aimed at helping teachers to devise 
ar..l i.T:,i-mt.nt courses. Much of this material has arisen from the national 
::ur:ri-iilu::i dov.-lopnent programmes set up by the Schools Council. The 
Coa.ua I has listed 23 national projects wiiich contribute to studies of the 
caviroanont, however only two ("Environmental Studies" and "Project En- 
VLro;ini };;t*') are solely concerned with environmental education. "Environ- 
ifimral Studios" (68} was developed between 1967 and 1971, and was designed 
t'j .'jLp teachers systematically to use the environment in developing skills 
.uid r;aa<.e:.ts in primary school children. "Project Environment" (1^ 70-73) 
oxplor'/d rnulcidisciplinary approaches to environmental education for the 

N rang- of eight to eighteen years. The project team placed a major 
e..it..uasi:i on "'iducation for tiie environment" and upon chiefly affective 
oh }..cLive.i. Published materials include Education for the Environment (32), 
Lo^rninrj from Trails (.33), Tne School Outdoor Resource Area (34), and 
'i^^-P_ ^ ^^^^ Environment ( 3 ) . ~ 

A nimUjor of organisations produce journals, course outlines, study guides 
on topics such as conservation and population, and other resource materials 
ti)r teacners. Eminent among these are the Council for Environmental 
i:aufMt:Lon axid tne Conservation Society/Conservation Trust. The former 
produu'os a Directory of Environmental Literature and Teaching Aids (DELTA), 
wh u;n is updated with supplements from time to time, a periodical Review 
of i-nvironmental Education Developments (REED), as well as newsletters 
-md information sheets. Tho latter has established a resource bank to 
whi.ch schools may subscribe. Other organizations in this category include 
the National Association for Envir: .mental Education, the Society Cor 
i:nvj.ro.ii:iorital Education ,md tl\o Town and Country Planning Association. 

.;inail .unount of literature exists which describes methods by which cur- 
ri-'uLun ;.roqramjTies have b'^vm devised. These include the description of 
ail W I'jvul Environmental Science syileibus for the Joint Matriculation 
Hoard (.)',) and a similar project in Environmental Studies for the Univer- 
oiry oi .London Examination Board (24). 



The only previous large-scale survey, conducted by Peter S. Berry in 1973 
for tne Conservation Society, collected data from over 420 middle and 
secondary schools in an attempt to establish the current status of en- 
vironmental education in the school curriculum (13). A study at the 
University of Sussex is similarly concerned with the scope and nature of 
environmental education in primary and secondary schools and has recently 
produced a draft document "A Handbook for Analysts" which offers a model 
for analyzing the aims, environmental orientation and pedagogy of any 
given courGo (140). 

Summary 

/\n examination of the literature reflects the fact that enthusiasm for 
environmental education in England has outrun supportive research. While 
considerable effort has been made in the field of environmental curriculum 
development at the national, regional and local levels, the dearth of 
survey and experimental research in environmental education should be a 
matter of concern to English educators. In particular, the absence of any 
baseline measures of the current environmental knowledge and attitudes of 
English pupils provides added justification for the present study. 



CHAPTER III 



DESIGN OF THE STUDY 



Overview 

The primary purposes of this study were to establish baseline data relating 
to the environmental knowledge and beliefs of 5th year secondary pupils in 
England and to examine relationships that might be of interest to teachers 
and curriculum developers in environmental education. 

The design of the study is described in this chapter under the headings 
of: (I) Instrument Development; (2) The Population; (3) The Sample; (4) 
Administrative and Data Collecting Procedures; and (5) Analysis of Data. 



Instrument Development 

Initial Development 

In devising an instrument to measure the environmental knowledge and 
beliefs of a group of pupils, it is necessary to define which aspects of 
the total human environment are to be included within the parameters of 
the study. 

In the broadest sense, man's environment includes all the conditions and 
influences that affect his life and development and is determined by many 
complex interactions between the biophysical and sociocultural components. 
It might therefore legitimately be argued that research relating to the 
human environment should include such factors as the influence of tele- 
vision on the development of children, the psychological impact of various 
coloured walls in classrooms, or the sociological consequences of the 
common cold. However a multitude of environmental influ'fences, such aS 
those mentioned adbove, clearly cannot be examined within the scope of the 
present study. Rather tha focus is upon those environmental factors that 
relate to the earth's life-supportive capacity and to the survival and 
w'jil-being of man and his societies. Such factors are often referred to 
as "environmental concerns". 

An examination of current environmental literature and consultation with 
persons involved in environmental education and research in England and 
the United States resulted in the identification of the following broad 
categories of environmental concern for inclusion in the study: 

1. Pollution 

2. Population 

3. Natural Resources 

4. Land Use 

5. Energy 

6. Environmental Health/Safety 
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7. Ecological Relationships 

8. Social/Politxcal/FJconomic Influences 

Since an objective of this research was to measure environmental knowledge 
and attitudes, it was necessary to select or devise botn cognitive and 
affective questions relating to each of the above "environmental concern" 
categories. To assist in this process a matrix was developed as shown in 
Figure 3.1. In selecting questions for the instrument care was taken to 
include items from every cell of tlie matrix. 

An important early stage in developing the instrument was the creation of 
a pool of potentially useful items. Items were selected from a variety 
of inventories used in previous environmental studies. In particular, 
suitable . .tions from the American and Australian national surveys (104, 
53) were < to the pool with the latent of providing the means for 

cross-country comparisons at a later time. Since this method did not 
adequately cover all of the cells in the matrix, a n^imber of additional 
questions were devised by the principal author to ensure that all cate- 
gories were well represented. Almost 400 items in tiie resulting pool 
were pasted onto 5" x 8" cards and coded according to the type of question 
(factual, conceptual, or belief) and the environmental concern to which 
they most closely related. Questions were then edited, simplifying the 
wording to an appropriate reading level and modifying terms and expressions 
that might not be understood by English pupils (e.g. tiie term "billion" 
was changed to "thous.md million"). 

As a meaiis of eliciting a maximuin amount of information, it was decided 
to develop three questionnaires each containing 45 items. While any one 
;jupil was asked to respond to only one questionnaire, the random distribu- 
tion of three different forms (containing some common items for purposes 
of comparison) made it possible to collect data from the sample on over 
one hundred items. In othor words, tliis technique provided information 
on more than twice tiie number of items tliat could reasonably be presented 
on a single questionnaire for completion during one class period. 

Items in the pool that were deemed to be most appropriate were assigned 
to the three questionnaires (Forms A, B, and C) . They were distributed so 
that Form A dealt" primarily with the environmental concerns of pollution and 
population, .Form B with natural resources and land use, and Form C with 
energy and environmental health/safety. Questions dealing with ecological 
relationships and social/political/economic influences were distributed 
across the three forms. In addition, three perceptual questions relating 
to the pupil's source of environmental knowledge and to serious environ- 
mental problems were included as items common to all forms. 

It was recognized that not all of these initially selected items would 
prove to be acceptable on the pilot study, and that it would be desirable 
to have field- tested items that could be used as suitable replacements. 
Form D, consisting of 45 "spare" questions, was therefore developed for 
field testing along with the other three forms. 

Because of the large number of subjects involved in this national sMrvoy, 
it would have been extremely time-consuming and inefficient to attempt to 
hand-scoro the pupils' responses. To avoid this an answer sheet sui talkie 
for optical scanning was designed and printed. 
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FIGURE 3.1 



MATRIX DEFINING Et'IVIMENTAL CONCERNS AND TYPE OF QUESTIONS 
INCLUDED IN THE INSTRUMENT 
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^ Answer format: Answer format! Answer foniiat: 

ERIC Multiple Choice True/False/Don't Know Agree/Disagree/No Opinion 



Th^j Pilot -S tut 

Tho pilot instrum(>nt {.'oncistinq . Forms A, B, C and D) was field- tested 
ia nine schools, xn tiio cauj^ties of J.oiicasnire , Norfolk and Wiltshire dur- 
inq October, I/)75. They mcludod comprohon:" i vo , secondary modtrm, direct 
grant/cjramniar , and independent scnools, and were therefore representative 
of the major school typ.-.j to bo. included in the study. Tiu instrument 
was adminisb-red to a total of 336 pupils in the 5th year. Of these 
pupii.s, Iba answered t.ii^ jmuu- :'iostions several days later in a test/ 
retPot procedure, tiias providing data to measure the stability of the 
I terns . 



In addition to answering tl^e questions, pupils were directed to underline 
any words or pnrases that they could not understand, and to write comments 
next to Items tiiat presented difficulties. In two schools pupils were 
personally interviewed ^-y one of the authors after they had answered the 
questionnaires. From both tlie written and verbal responses, clear 
patterns emerged that identified the words that were too difficult for 
the majority a. id th^:^. items that were generally misunderstood. These 
problem area^. were corrected by substituting simpler words, extensively 
rewriting tiie question, or by eliminating the item altogether. 

It was evident from the pilot ',Lady that most pupils were able to complete 
the questionnaire within 30 minutes, and it therefore seemed reasonable 
to retain 45 items on each form of the final instrument. 

The answer sheets completed during the field testing were returned to The 
Ohio State Univerrity where they were ^Tiachine-scored, with the data being 
automatically punched onto compu^ier cards. Computer analyses were then 
performed on the data. The programme BMD03D was used to determine correla- 
tions between the test and retest data (as a means of determining the 
reliability or coefficient of stability of items), and an item analysis 
was performed using the program STATPACK. Thiis analysis provided the 
following measures on each item: percent correct, relative difficulty, 
phi coefficient, point biserial correlation coefficient, discrimination 
index, and efficiency. Only items that exhibited acceptable levels on 
these measures, and showed a test/retest correlation significant at the 
0.05 level, were retained on the final instrument. 

Copies of the pilot forms together with a set of instructions were sent 
to a total of 18 educators for critical examination. These critics 
included environnental and science educators working at the secondary and 
tertiary levels in England, Australia and the United States. Their written 
feedback was used to modify questions, and was valuable in deciding which 
items were inappropriate for inclusion in the survey. A smaller group of 
seven "experts", who were more intimately involved with the study, served 
as a panel to decide the correct answers on the conceptual items and the 
"environmentally positive" response on the belief items. Complete agree- 
ment by the panel was necessary for a pilot question to be retained. 
Items deleted as a result of the computer analyses and critical feedback 
were replaced with suitable alternatives from Form D. 

Final Instrument 

T,^r final forms of the instrument and answer sheet wer(/ thus the product 
o: thorough field-testing and critical analyses by pup, is and "exports". 

17 



rho redding level for the three questionnaires was determined to be at 
ab-ut tiie 9th grade level (approximately equivalent to the English 4th 
yoar) , using both the Fry Graph for Estimating Readability (61) and the 
Flos:h HccilG of Readability (59). 

Jt tho 107 items used in the final product, 50 were developed by tlie 
principal author, 27 were selected froir inventories used in America (104) 
-u-id Australia (53) , while the remaining 30 items were drawn from a 
variety of sources such as Steiner (123), Roth (114), Cohen and Hollings- 
worth (31), Kleinke and Gardner (80), Bowman (20), and Tinsley (128). 
Tn-j questions selected from these previously-developed inventories were 
modified to make them appropria^f. for the English target population. 

In constructing the factual knowledge questions presented in Part 1 of 
each form, care was taken to ensure that only one of the four alternative 
responses could reasonably be considered "correct". At least two authori- 
tative sources were required to verify the correct response to each item, 
and these supportive references are listed in Appendix B. The acceptable 
answer to tiie conceptual questions in Part 2 of each forw was determined 
by uncmimous agreement of the panel. Although there are no "right" or 
"wrong" answers to the belief items (Part 3) , the panel was asked to 
identify on each question the response reflecting "a viewpoint compatible 
with the maintenance of an environment that will promote the well-being 
and survival of Homo sapiens as a species, rather than one which is bene- 
ficial only to an individual or limited group of individuals". Using 
this criterion, the panel members were in complete agreement in selecting 
an "environmentally positive" response for each belief item used in the 
final inventory. 

The distribution of qut-itions (Figure 3.2) was similax to that on the 
pilot '^questionnaires. Items on Form A dealt primarily with the environ- 
mental concerns of pollution and population, those on Form B with natural 
resources and land use, while the emphasis on Form C was on energy and 
environmental health/safety. The other environmental concerns were dis- 
tributed across the three forms. A total of 14 common items provided the 
means for comparing response patterns on the different questionnaires. 
It should be noted that some questions could reasonably be assigned to 
more than one category of environmental concern; e.g., C6, C9, and C41 
have been assigned to "Environmental Health/Safety" although they might 
eciually well have been placed under "Pollution". Since these categories 
are not meant to be mutually exclusive, some questions are bound to cut 
across boundaries; however the assignment of items as shown in Figure 3.2, 
is useful in providing a framework for discussing the results in 
Chapter IV. 

Instrument Validity and Reliability 

That the instrument has content validity can be argued from the procedures 
used in its development. A clearly defined rationale ?e Figure 3.1) was 
used to select questions from a large pool of about 4^ items that had 
been designated as relevant to the study. The final instrument was exam- 
ined by the panel and it was agreed that the nature of the .specific items, 
and the proportion of xtems devoted to each area, were appropriate to the 
rationale and objectives of the study. 
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FIGURE 3.2 

DISTRIBUTION OF ITEMS ACCORDING TO ENVIRONMENTAL CONCERN CATEGORIES 
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It was decided that the most suitable method for determining the 
reiia^jility of the instrument would be the tebt/retest procedure. 
Arrangements wero therefore made ir* seven representative schools to 
^iJminister tiie instrument to the same pupils on two occasions, several 
days apart. A total of 164 pupils provided test/retest data on the 
three fonns. The computer programme BMD03D was used to generate 
correlation coefficients between the two sets of data for botli indi- 
vidual items and total scores. The results of this analysis and the 
reliability coefficients are presented in Chapter IV (page 39). 



The Population 

I'iie population examined in this study was defined as all the 5th year 
pupils enroled in the secondary schools of England. 

Th e Jnoice of the 5th Year as the Target Population 

The majority of pupils in the 5th year are 15 or 16 years old^, and this 
qrade represents the last year of formal education for a considerable 
proportion of the population. The rapid attrition in school enrolment 
after attaining the school leaving age of 16 years is clearly illustrated 
by txh-y figures in Table 3.1. 



TABLE 3 . 1 

NUMBER OF PUPILS IN ALL SCHOOLS BY AGE. (1974) 



Age at beginning of Jauiuary; 


: 14 , 


15 


16 


17 


18 


*Jo. enroled in school 


731,323 


721,219 


354,036 


140,388 


44,553 


Percent of age group 


99.8 


99.2 


49.8 


20. 3 


6.6 



Reference: Statistics of Education (44) pp. 12-13 



ihe choice of Id year old pupils for the survey would have been disruptive 
to schools since pupils would have to be drawn from different classes for 
administration of the instrument. However, designating the 5th year as 
the target population enabled schools to use intact classes for testing 
wita a minimum of inconvenience, and at the same time provided a group 
that was not yet biased by attrition toward the academically more 
competent. In addition, this level is comparable to the 10th year in 
.Vnerican and Australian schools, making it possible to compare the results 
on some items with data collected in studies conducted in those countries 



However it should be noted that this average was computed f 



The average age of pupils involved in the survey was 15.4 years. 



data in which pupils reported their ages in whole years only 



rom 
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SQ urc'j of Po p ulation Dat a 



At the time that this* survey was being planned, the most recent published 
data relating to school enrolment were to be found in Statisti cs of 
education. 1973 Schools, Vol. 1 . However this infonaation proved .to be 
inadequate for the purposes of drawing the sample, since the counties and 
Local Education Authorities had been reorganized with new boundaries 
after those data had been compiled. Fortunately, t]\e Director of 
Statistics of the Department of Education and Scie.v-c (Mr. K. G. Forecast) 
made available the pre-publication proofs of Statist^Lcs of Education. 
1974 Schools, Vol. 1 (44) and a computerized listing of all maintained 
secondary schools in England. These materials, together with the List of 
Independent Schools in England and Wales Recognised as Efficient (45) , 
provided the information necessary to draw a stratified, random saraple 
from the population. The names and addresses of the headteachers of 
schools selected in the sample were elicited from the Education Committees 
Year Book. 1974-75 (132). 



The Sample 



Overview 



The objective in drawing a sample was to select a smaller, manageable 
group of pupils that would be representative of the target population. 
The sample selection procedure was based upon the method used by Bohl (18) 
and Perkes (104) in the American environmental study. 

Stage 1 in the sampling procedures involved the random selection of 
representative schools, while Stage 2 involved the further selection of 
pupils within those schools. It was decided that approximately 30 pupils 
from 500 schools, or almost 10% of all secondary schools in England, 
would more than adequately represent the target population. 

The Stage 1 selection procedure, which will be described in detail in the 
next section, required knowledge of the distribution of pupils within the 
different types of school in each Local Education Authority (LEA) and 
region. For the purposes of this study, school types and regions were 
defined according to the following categories used by the Department of 
Education and Science (DES): 



School Types 



Fleaions 



Comprehensive 
Secondary Modern 
Grammar 

Other (including technical). 

Direct Grant 

Independent 



1. Morth 

2. Yorkshire and 

Humberside 

3. North West 

4. East Midlands 



5. 
6. 
7. 
8. 
9. 



Maintained 
by LEAs 

Non-maintained 

West Midlands 
East Anglia 
Greater London 
Other South East 
South West 



(See Figure 3.3) 
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FIGURE 3.3 

Rii:Gio:>is OF engla:^d 
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LEGEND 
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1. North 

2. Yorkshire and Humberside 

3. :^orth West 

4. East Midlands 

5. West Midlands 

6 . Eas L Anglia 

7. Greater London 

8. Other South East 

9. South West 
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Letters were written to tl\c Chief Education Officers'^ of all 97 LEAs in 
England asking their permission to approach the schools under their juris- 
diction which were selected in the sample. As shown in Figure 3.4, 82 
authorities agreed to cooperate in the survey, with only 15 being omitted 
from the sample as a result of their dissention or late response. In the 
cases of LEAs not participati..g in the survey, the schools initially 
assigned to them were reallocated to adjacent LEAs in the same region, 
thus causing minimal change in the representativeness of the sample. 

Sample Selection 

a. Sample selection of schools 

Having decided upon a sample L^ize of 500 secondary schools, it was 
necessary to determine the distribution of these schools in terms of school 
type and region (and LEAs within regions). The number of schools allocated 
to each region was calculated on the basis of the ratio of their secondary' 
school enrolment to the total secondary enrolment of England. School 
enrolments, rather than the number of secondary schools in each region 
were used in these calculations to avoid introducing a bias due to varia- 
tions in the enrolment pattern. For example, a region having a large 
number of secondary schools with low enrolments would not be allocated 
schools at the expense of a region having few schools with large 
enrolments. 

The data on pupil enrolments and school distributions which were used in 
the sampling calculations are snown in Tables 3.2 and 3.3. The major steps 
used in these calculations were as follows: 

(1) Determining the number of maintained versus non-maintained 
schools . 

Of a total of 3,657,212 pupils in the secondary schools of 
England, a simple computation indicated that 91% were 
enroled in maintained schools while 9% were to be found in 
non-maintained schools. Based upon these proportions, the 
distribution of the 500 sample schools was as follows: 

Number of maintained schools (91%) = 455 

Number of non-maintained schools (9%) = 45 

Of the 45 non-maintained schools, 16 (or 36%) were direct 
grant and 29 (or 64%) were independent. 

(2) Determining the number of schools to be sampled in each 
region . 

This calculation was based upon tlie formula: 



This title varies between LEAs. Other common titles 
for the chief officer are Director of Education and 
County Education Officer. 

23 



o 31 

ERIC 



FIGURE 3,4 



LOCAL E.DUCATION AUIHORITIES PARTICIPATING IN SURVEY 



Region 



LEAs Participating 



LEAs Not Participating 



L, North 



Yorkshire and 
Humberside 



3, 



North West 



East Midlands 



West Midlands 



Cleveland 

Cumbria 

Durham 

Northumberland 
Gateshead 

Newcastle-upon-Tyne 
North Tyneside 
South Tyneside 
Sunderland 

Humberside 
North Yorkshire 
Barns ley 
Doncaster 
Rotherham 
Sheffield 
Bradford 
Calderdale 
Kirk lees 

Cheshire 
Lancashire 
Knows ley 
St. Helens 
Sefton 
Wirral 
Bolton 
Bury 

Manchester 

Oldham 

Rochdale 

Salford 

Stockport 

Tames ide 

Trafford 

Wigan 

Derbyshire 

Le i ce s te rshi re 

Lincolnshire 

Northamptonshire 

Dottinghcimshire 

Hereford and Worcester 
Salop 

Gtaif foi'c /aire 
Warwick5=;i ^ 



Leeds 
Wakefield 



Liverpool 



Sandwall 
★Walsall 



Solxhull 

Wo 1 ve rhampton 



6o 
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FIGURE 3.4 (CONT.) 



Region 



LEAs Participating 



East Anglia 



Greater London 



Other South East 



South West 



Cambridgeshire 
Suffolk 

Inner London 

Bamet 

Brent 

Bromley 

Haringey 

Havering 

Hillingdon 

Hounslow 

Kingston-upon-Thames 

Merton 

Newham 

Redb ridge 

Richmond-upon-Thames 
Sutton 

Waltham Forest 

Bedfordshire 

Berkshire 

Buckinghamshire 

East Sussex 

Essex 

Hampshire 

Hertfordshire 

Isle of Wight 

Kent 

Oxfordshire 
Surrey 

Avon 
Devon 

Gloucestershire 
Isles of Scilly 
Somerset 
Wiltshire 



LEAS Not Participating 



Norfolk 



Barking 
*Bexley 
Croydon 
Ealing 
Enfield 
Harrow 



West Sussex 



Cornwall 
Dorset 



*These LEAS agreed to participate in the survey after the deadline aixd 
therefore could not be included in the sample. 
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TABLE 3.2 



to 
0^ 



SECONDARY POPILS IN ENGLAND (1 APRIL M] 



Region 

North 
yorks. and Huii), 
North West 
East Midlands 
West Midlands 
East Anglia 
Greater London 
Other South East 
South West 




Maintained 



Compre- All maintained 
Modern Gramoiar hensive Other Schools 



50,555 23,]51 

51,647 25,664 

179,493 66,658 

78,305 35,657 

115,689 57,464 

49,215 14,547 

73,524 61,574 

160,807 78,107 

77,733 34,584 



165,633 12,384 

259,i;76 5,114 

242,734 5,734 

163,388 6,185 

203,690 11,735 

43,722 2,397 

326,355 26,907 

380,235 58,146 

160,130 13,624 



2,323 
342,001 
496,669 
283,535 
388,570 
109,881 
490,360 
677,295 
286,071 



England 



836,968 400,006 1,945,463 144,276 3,326,713 



Adapted to Statistics of Education (44| pp. 6-7. 



Non-Maintained 

Direct Independent All non- 
Grant (efficient) maintained 



Distribution by 
region not appropriate 



118,999 211,500 330,499 



Grand 
Total 



3,657,212 
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TABLE 3.3 

SECONDARy SCHOOLS IN ENGLAND (1 APRIL 1974) 



Region 
North 

Ms. and Hub. 
North West 
East Midlands 
West Midlands 
fast Anglia 
Greater London 
Other South East 
Soath West 



England 



Maintained 



^ompre- ah maintained 
Modem Gramar hensive other Schools 



no 
ill 


36 


180 


84 


42 


281 


292 


99 


257 


152 


63 


185 


206 


104 


208 


68 


26 


51 


126 


105 


335 


262 


123 


414 


140 


5? 


164 


1469 


()55 


2075 



26 
7 

10 
10 
16 
2 

45 
79 
21 



361 
414 
658 
410 
534 
167 
611 



382 



Non-Maintained 



Direct Independent All non- 
Grant (efficient) maintained 



Distribution by 
region not appropriate 



4415 




Grand 
Total 



(3) 



Wliere 



^region = Ireaion ^ 
^ total 



'"^region = "^^^^ of maintained secondary 

schools to be sampled in a region 

'^region enrolment in maintained secondary 
schools of a region 

^total s ^^^^^ enrolment in maintained 
secondarv schools in England 



= model sample size » 455 



As an example, the computation to determine the number of 
scnools assigned to the rJorth West regi-n was carried out 
"iij follows: 

^rogion ^£S£ion ^ 
^total 

^North We.t . X 455 

3, 326,713 

= 67.93 

I.e. the nun±>er of maintained secondary schools to be sampled 
in the Worth West was 68, 

Dete ntiininq the number of each type of school to be sampled 
i n each region . 

Having assigned the number of schools to be sampled to oach 
roqion, tl-ieir distribution according to school types was 
calculated by the formula: 

^sci.ool type . ^Bchool type ^ N^^^.^^ 
^total 

where 

'^9chooI typo • number of schools of each type to be 
sampled for a roqion 

^tjchool typo « numl^er of schools of each type in a 
region 

^tot-al . total number of maintained secondary 
schools in a region 

N^^^ ^ number of maintained secondary schools 

to be uamplod in a region 

Using tho North Woot once again as an example, the number of 
Hocondary modern schools to be sampled in this region was 
f.'omputed as : 
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'\odern - ^^<^^rn ^ ^^^eqion 
^total 



292 
i58 ^ 



= 30.18 

i the number of secondary modern schools to be sampled in, 
tlu .^orth West was 30- 

A summary of all computations to date, showing the distribu- 
tion of sample schools by region and school type, is presented 
in Table 3.4. 

Determining the number of each type of school to be sampled 
in each LEA . 

The first step in determining the assignment of schools to 
Local Education Authorities was to calculate a "unit popula- 
tion" for each schcol type in all regions. The unit population 
is the number of pupils represented by one sampled school of 
a given type in a given region. 

These values were computed as follows: 

Z 

Unit Population = school type 
^iw'hool type 

Where 

^school type = enrolment in a given school type for a 
given region 

^school type « number of schools of a given school 
type to be sampled in a given region 

Again, using the North West as an example, the unit 
population for secondary modern schools was calculated as 
shown: 

Z 

Unit Population « modern 

modern 

, 179,493 
30 

« 5983 

In the same way, the unit populations for all types of main- 
tained secondary schools were computed. These values are 
presented in Table 3.5. 
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TABLE 3.4 



NUMBER OF SCHOOLS IN SAMPLE 



By SCHOOL TYPE AND REGION 




North 

yorkfl. and Hiud). 
North Hest 
Uit Midlands 
West Midlands 
East Anglia 
Greater London 
Other South East 
South Most 



Haintained Secondary 



„ , All naintained 

Modem Grammar hensive other schools 



11 
ID 
30 
14 
20 
8 

14 
28 
14 



3 
5 

10 
6 

10 
2 

12 
13 
6 



17 
31 
27 
18 
21 
5 
36 



17 



1 
1 
2 
0 
5 
8 
2 



34 
47 
68 
39 
53 
15 
67 
93 
39 



NoDiiaintained Secondary 

Direct Independent All Non- 
Grant (efficient) maintained 




Distribution by 
region not appropriate 



43 



TABLE 3.5 

u:jit populations for maintained schools 



Modem 



Nort±i 


4596 


Vorks and Humb. 


5165 


North West 


5983 


East Midlands 


5593 


West Midlands 


5784 


East Anglia 


6152 


Greater London 


5252 


Other South East 


5743 


South West 


5552 



Grammar Comprehensive Other 



7917 


9743 


4128 


5133 


8373 


5114 


6866 


8990 


5784 


5943 


9077 


6185 


5746 


9700 


5868 


7274 


8744 




5131 


9065 


5781 


6008 


8642 


7268 


5764 


9419 


6812 



Using this information, Uie number of schools of each type to be sampled 
from an LEA was determined by dividing the total number enroled in a given 
school type for the LEA by the unit population. Table 3.6 illustrates 
this procedure for the LEA of Lancashire in the North West' region. 



T7VBLE 3.6 

DETERMINATION OF SCHOOLS TO BE SAMPLED IN LANCASHIRE 



Modern 
Grcumnar 
Comprehensive 
Other 



No. of 
pupils 
enroled 



34,992 
10,920 
50,885 
0 



Unit 
population 



Number of 
schools to 
be sampled 



5983 
6866 
8990 
5784 



5.85 
1.59 
5.66 

0 



Actual 
number 
sampled 



6 
2 
6 
0 



The last two columns in Table 3.6 indicate that it was necessary to "round" 
fractions to the nearest whole nuxnber. When the value for a given school 
type was "rounded up", as far as possible the value for the same school 
type in an adjacent LEA was "rounded down". And as mentioned earlier, the 
^ichools assigned to LEAs that did not wish^to participate were reallocated 
to adjacent LEAs in the same region. Thus every effort was made, withiin 
the restrictions imposed by practical considerations, to produce a sample 
of schools truly representative of the total school population. 

Once ..the sampling calculations were completed the stage was set for 
randomly sampling schools from tlic total population. Computerized list- 
incjs of all maintained secondary schools were arranged so that schools 
wor.) ordered by size categories within their respective LEAs. The first 
school of a given type was identified by means of a random numbers table, 
and subsequent schools of tno same typo were selected at fixed intervals' 
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down th'*- list. The inter^'als were determined for each school type within 
o'jlc':i from tnt' ratio of t^he number of schools to be sampled to the 

t:.or,ai nurru.iMr of L-5chools of tiaat type in the LEA. 



lii the c-iso cf direct qrant and independent schools, the Scunple was drawn 
from Li.s Lings contained in tae Education Committees Yearbook, 1974-75 (132) 
ny meaiis of a random numbers table and calculated fixed intervals. 



A;> indicated earlier, Stage 2 of the sampling procedures involved the 
selection of pupils within the sample schools. Cooperating teachers were 
given the choice of two methods for identifying a group of about 30 pupils 
within the 5th year. Method A required an intact heterogeneous class 
r^jpresentative of the whole ability range of the 5th year, while Method B 
involved a reindom selection procedure from an alphabetical listing of all 
pupilis at that level. 



Approach to the Schools 

Since confidence in the results of tlie survey would be enhanced by a high 
response rate from sample schools, every effort was made to employ pro- 
cedures and techniques that would encourage cooperation. Some of the 
factors that are believed to have contributed to the high level of coopera- 
tion may be considered under the following headings: 

g . Timing 

The time at which schools were approached during the school year was 
important. It was not possible to administer tiiC survey before the New 
Yrtar because of the time required to develop and print the instrument and 
answer sheets after the pilot study results had been analysed. By March, 
however, pupils in the 5th year tliroughout the country become preoccupied 
with preparation for the General Certificate of Education "0" level and 
Certificate of Secondary Education public examinations. Since the packages 
were posted to schools on 15th January, the majority were able to admin- 
ister the task before examination preparation became a priority. 

b. Pe rmission of Chief Education Officers 

A:; described earlier, the Scunple was only drawn from schools in the 82 
Lh'Aii iri whicii the Chief Education Officers had indicated support of the 
'jurvey. Requesting their permisriion to approach schools was not only a 
courtesy, but may have provided greater incentive for headteachers to 
coopi'ratf*. It must be recorded, however, that the majority of the Chief 
.'::du:a»: i on officers made it clear tiiat the final decision about cooperation 
re.sttu with headteachers in the light of commitments within their schools. 

^" • i-i! ■ ^2^S^ to H e adtoachcrs 

It waii ro'/oqn ized that a I'.^ttnr sent to headteachers requesting their 

['a rt i cipati on in the ;nurvey would be very time consuming and would probably 



Selection of pupils with i n schools . 



Administrative and Data Collecting Procedures 
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result in a large porc-ntaqo of rofcusals. Ins toad it was decided to send 
tnc- packcicjo of matc»rials togatiu»r with a carofully coii.s tructed letter of 
explanation. 

Each letter was personally addressed to the headmaster or headmistress 
and was signed by the autliors. The letters briefly explained the impor- 
tance of the survey, stressed that administration of the instrument was 
simple and could be completed within one class period, and indicated that 
participation would involve no expense to the school. 

d. Packages of Materials > 



The 500 packages were put together and addressed at The Ohio State 
University, then air-freighted to England where they were sealed and 
posced to headteachers of the selected schools. In addition to the 
personal letter described above, each package contained 30 instruments 
(10 of each form) witli answer sheets enclosed inside, 30 sharpened pencils 
inscribed with the words ENVIRONMENTAL SURVEY (which the pupils were able 
to keep), a set of instructions for the cooperating teacher, a form 
requesting brief information about the school, and a stamped, addressed 
envelope for the return of the completed answer sheets. Examples of 
instruments and answer sheets are presented in Appendix A (p. 95). 

o* Follow-up Procedures 

Within one month of sending out the packages, completed answer sheets had 
been returned by 64% of the sample while 6% responded that (for various 
reasons) they were unable to assist in the survey. Follow-up letters were 
posted on 16th February to headteachers of the schools which had not 
responded, providing additional Information about the study and urging 
their cooperation. During the next two weeks replies were received from 
about one-half of tiiese schools. On 27th February a second follow-up 
letter with a stamped, addressed card enclosed was sent to the remaining 
15% of the sample that had not responded. The card made it possible for 
headteachers to indicate whether or not they intended to participate in 
the survey by simply ticking a box on the card and dropping it in the 
post. At the completion of the survey responses had been received from 
all but 16 schools or 3% of the total sample. Details of the response 
patterns are presented in the following chapter (p. 35). 

Finally, a printed card was sent to the headteachers of all participating 
schools, thanking tliem for their cooperation and indicating that further 
information regarding tirie results of the study would be provided at a 
later date. 

Data Colloction and Preparat i on for Anal ysi s 

The completed answer sheets were returned in tlio post to Preston Poly- 
t^'chnic School of Education, Chorley Campus, where they were sorted .and 
allocated a school code number. Schools that did not provide all of the 
requested information were contacted by telephone for clarification. The 
answer sheets were tlien packed into boxes and returned to The Ohio State 
University in the company of the principal author. 

Each shent was examined to make sure tliat the response marks in pencil 
were satisfactory for machine scoring. In addition, thoy wr-re coded with 
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an Identification number and with information relating to the type of 
school, school size, sex composition of the school, and sampling method 
used. 

The answer sheets were then optically scanned and the data automatically 
punched onto computer cards. After checking for accuracy, the data were 
transferred from cards onto a computer tape for convenience. 



Analysis of Data 

The analysis of data was greatly facilitated by the use of standard 
computer programmes available at The Ohio State University. The programme 
STATPACK, developed by the Center for Measurement and Evaluation at The 
Ohio State University, was employed in the item analysis of the pilot data, 
and BMD03D from Biomedical Computer Programs (48) provided test/retest 
correlations for identifying reliable items on the pilot instrument and 
the reliability of the final inventory. 

The remaining analyses untilized various subprogrammes from the Statistical 
Package for the Social Sciences (SPSS) by Nie et al (100). The subprogramme 
FREQUENCIES presented the frequency of responses on each form, and the 
frequency of responses by each region, school type, school size, school 
sex, pupil sex, age category, and sampling method. CROSSTABS tabulated 
the number of responses (and percent response) on the alternatives to 
each item. 

To determine if significant relationships existed between pupil responses 
and the independent variables of region, s .iool type, school size, school 
sex, pupil sex, age and sampling method, a number of chi-square analyses 
were performed using the subprogramme CR0SS7ABS. Chi-square was also used 
to demonstrate the similarity of response patterns on common items on the 
three forms. Relationships between total scores on the three parts of 
each questionnaire (factual, conceptual, and belief) and the independent 
variables mentioned above were exeunined by t alysis of variance, using the 
subprogramme ONEWAY. Regression analyses, to investigate relationships 
between the independent demographic variables and criterion variables, 
were performed by means of subproqramme R£GREF>ION. 

Correlations between total scores on the f tuai, conceptual and belief 
sections of each form were es ta.vlis'ie^ y ins of the subprogramme 
SCATTERGRAM, while the Pearson pro aacL- moment correlations between all 
items were provided by PEARSON CuRR. 

It should be noted that in all analyses involving "total belief scores", 
the score used was the number of responses in agreement with the panel. 
Since the panel used a criterion (previously described on page 18) to 
identify the "environmentally positive" response on each item, the com- 
posite belief score is seen as being indicative of the pupil's 
environmental attitude. 
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CflAPTER IV 



RESULTS AND DISCUSSION 



Overview 

An aiialysis of the data obtained in the survey is presented in this 
chapter in both descriptive and tabular form. The results and discussion 
are organized under the following headings: 



1, Response Rate and Distribution 

2, Comparison of Scimpling Techniques 

Used in Schools 

3, Comparison of Forms A, B and C 

4, Reliability of the Instniment 

5, Analysis of Pupil Responses 

6, Relationships Between Variables 



Response Rate and Distribution 

Table 4.1 summarizes the pattern of returns received by the cut-off date 
of 15th May, 1976, A total of 383 schools, or 76.6% of the sample, 
returned packages of completed answer sheets. Of the remaining schools, 
98 (19,6%) replied that they were not able to participate in the survey, 
three (0,6%) indicated that the materials must have been lost in the post, 
while 16 (3,2%) failed to respond in any way. Five of the 98 schools 
listed as "refusals" were in fact no longer in existence as a result of 
the recent reorganization of the school system. 

The cooperating schools returned a total of 11,009 usable answer sheets. 
Those were distributed as follows: 



3740 (34,0%) were in response to Form A 
3669 (33,3%) were in response to Form B 
3600 (32,7%) were in response to Form C 



Tabb^ 4,Z iuli^vMS the number of pupil re3ix)nses received from each region, 
and iiU:i; illustrates that the regional distribution of respondents 
corresponds closely to the regional distribution of schools allocated in 
the sampling procedure. Similarly, the percentage of returns received 
from each school type closely approximates the distribution of school 
types selected in the sample (Table 4,3), Variations may have resulted 
from different response rates among school types, and from the changed 
status of some schools through reorganization. 
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TABLE 4.1 



SCHOOL RESPONSE RATES 



u 



i 



C 

to 0 

4) 0 



-0 

II 
c 

C 18 
0 W 
Z C 
•H 
H 

a 



Direct Grant 



Nusi^er 
in 

sample Refusals 



North 


34 


8 


Ms. and Hunib. 


47 


7 


North West 


68 


9 


East Midlands 


39 


9 


West Midlands 


53 


7 


East Anglia 


15 


2 


Greater London 


67 


24 


Other South East 


93 


12 


South West 


39 


9 


Independent 


29 


10 



id 



No 

response 
1 



Materials 


Nuniber 


Returns 


lost in 


of 


as percent 


post 


returns 


of sample 




25 


73.5 




39 


83.0 




56 


82.4 




29 


74.4 




45 


64.9 




13 


86.6 




39 


58.2 




75 


80.6 




29 


74.3 



19 
14 



65.5 
87.5 
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TABLE 4.2 

DISTRIBUTION OF RESPONDENTS BY REGION 



Number of 


Distribution 


Distribution 


answer sheets 


of 


of sample 


received from 


respondents 


schools 


respondents 


(percent) * 


(percent) * 



North 

Yorks. and Humb. 
North West 
East Midlands 
West Midlands 
East Anglia 
Greater London 
Other South East 
South West 
Ind. and Dir. Grant 



731 

iao8 

1/606 
827 

1,350 
370 

1,083 

2,117 
846 
971 



6.6 
10.1 
14.6 
7.5 
12.3 
3.4 
9.8 
19.2 
7.7 
8.8 



Total 



11,009 



100.0 



*Rounded to nearest tenth. 



TABLE 4.3 

DISTRIBUTION OF RESPONDENTS BY SCHOOL TYPE 



6.8 
9.4 

13.6 
7.8 

10.6 
3.0 

13.4 

18.6 
7.8 
9.0 



100.0 





Number of 
answer sheets 
received from 
respondents 


Distribution 
of 

respondents 
(percent) * 


Distribution 
of sample 
school 
(percent) * 


Comprehensive 
Secondary Modem 
Grammar 

Ind. and Dir. Grant 
Other 


4,710 
3,650 
1,592 
971 
86 


42.8 
33.2 
14.5 
8.8 
0. 8 


43.2 
29.8 
13.4 
9.0 
4.6 


Total 


11,009 


100.0 


lOO.O 



*Rounded to nearest tenth. 



Additional frequency counts indicated that 5,510 (50.0%) of the 
respondents were male and 5,446 (49.5%) were female. The remaining 53 
(0.5%) pupils did not state their sex. As expected, the majority (67.5%) 
attended coeducational or Vixed" schools, while 15.3% were from "all- 
boy" and 17.2% attended "all-girl" schools. The second stage sampling 
conducted by cooperating teachers resulted in a mean class size of 28.7 
pupils. 
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Comparison of Sampling Techniques Used in Schools 



. t: rn»j two methods used for selecting pupils within the 5th year of the 
coop-j rating iichoois, 6 3.9'fc of the subjects were members of a •'representa- 
tive: class" (Method Aj while 36.1% were chosen by a random selection 
procedure from an alphaxjetical listing of the entire 5th year (Method B) . 

In order to ascertain whether the selection procedure influenced the 
::attem of responses, a chi-square analysis of sampling method versus 
oupil response was performed on all items (Appendix C, p, 131). The results 
of this analysis clearly indicate that the method of selecting subjects 
within scaools had no significant influence upon pupil responses. 

Comparison of Forms A, B and C 

Kt.!.spon303 to the 14 common items were subjected to a chi-square analysis 
to det^.;jrmine if there were significant differences in respona.3s to the 
fjame items on different forms. An examination of the response distribu- 
tions and chi-square values indicated no significant differences between 
forms on nhe common items. As an example, the distribution of pupil 
responses to item ABCl is shown below in Table 4.4: 



TABLE 4.4 



DISTRIBUTEON OF RESPONSES ON ITEI4 ABCl BY FORMS 







Response 


alternatives on Item 1 






a 


b 


c 


d 


Form A 


1,747 
46.7% 


1,115 
29.8% 


599 
16.0% 


278 
7.4% 


To rm D 


1,661 
45. 5'fe 


1,087 
29.7% 


624 
17.0% 


290 
7.9% 


Form C 


1,G42 
45.7% 


1,094 
30.4% 


578 
16. 1% 


279 
7.8% 


Total 


5,050 
45.9b 


3,296 
30.0% 


1,801 
16.4% 


847 
7.7% 



ri iL*', )94 X^* = 3.262 6 degrees of freedom Significance = 0.775 



In t.;ir. exampb?, an t»xamination of the row percentages shows a strikingly 
uimil.ir r»:-s[^ons'.' {pattern on thu tliree forms, and the chi-square value 
in^ii'',.it»js tiiat any observt.'d differences may be attributed to chance. 

53 
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In the survey approximately one-third of the total sample responded to 
each of the three forms (A, B and C). The results of this comparative 
analysis of common items gives confidence in the assumption that the 
response pattern on every item would be essentially the same if they had 
been answered by all 11,009 subjects in the sample. 

Reliability of the Instrument 

As previously described on page 20, the reliability of the instrument was 
determined using che test/re test procedure in seven representative schools, 
Correlation coefficients between the test and retest data were computed 
for Doth indiv" : lal items and total scores. 

Of the 107 items in the instrument, 100 showed correlations beyond the 
0.01 level of significance, and only one (B28) was not significant at the 
0.05 level. This item, however, showed a significant correlation at the 
0.02 level on the pilot study. 

The test/retest reliability coefficients for the three forms were: 



Form A - 0. 84 
Form B = 0.83 
Form C = 0.89 



Analysis of Pupil Responses 

A stc^tistical summary of the overall pupil performance, giving the mean 
score, standard deviation, and range of scores for each section of the 
three forms, is provided in Table 4.5. It should be noted that the 
scores reported on Belief items (Part 3) in these tables, and throughout 
the following analyses, are based upon the number of responses "in agree- 
ment with the panel." 

Responses to Factual Knowledge Items (Pa rt I) 

Table 4.6 shows the frequency of responses to each alternative on tlie 
factual knowledge items, and gives the number of pupils attempting each 
item. To facilitate the examination of response patterns, the percent 
selecting each alternative will be listed against the questions, with the 
correct answer indicated by an asterisk (*). This will be followed by a 
brief discussion of pupil responses to factual items in each of the cate- 
gories of "environmental concern." 

ABCl. The present population of Britain is about 

45.9 *a) 57 million 

30.0 b) 67 million 

16.4 c) 77 million 

7.7 d) 87 million 
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TABLE 4.5 

SU..l>VvkV OF SCORE STATISTICS ON FORMS A, B, AND C 



Max. Score 



Range. 



Mean 



S.D. 



Fa£t.ia 1 1 1 em s (Part 1) 

Form A 
Form B 

Fonn C 

C.:onrv|>t ual Items (Part 2) 

Form A 
Form B 
For;n C 

liolLof Ite ms (Part 3) 



17 
17 
17 



10 
10 
10 



16 
16 
15 



10 
10 
10 



7.54 
7.81 
8.12 



6.46 
5.99 
5.88 



2.66 
2.49 
2.85 



2.15 
2.16 
1.93 



Form A 
Fonn B 
Form C 



15 
15 
15 



15 
15 
15 



9.04 
9.39 
8.45 



2.66 
2. 75 
2.91 



The population of Britain is growing at a i it^? which is 

more than that of the world ave^ 
about the same as the world average 
less than that of the world average 
zero 

ABC 3. At t.ne present time Britain 

produces more food than it uses and xoorts 
the surplus 

produces just enough food to satisfy home needs 
must import about 5% of its food supply 
must import about 50% of its food supply 

Which of the following is most likely to be an important 
world-wide source of energy for the future? 

*a) solar radiation 

b) tidal flow 

c) geo thermal sources 

d) wind power 



21.7 a) 

42.1 b) 

34.2 *c) 
1.9 d) 



b.2 a) 

7.7 b) 

29.4 c) 

'ib.7 *u) 



n3.6 

13.3 
12 . 2 
4. J 
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FREQUENCY OF RESPONSES (AS PERCENT) TO EACH ALTERNATIVE 
ON FACTUAL KNOWLEDGE ITEMS 



Alternative 



Item 



ABCl 10994 45.9* 

ABC2 11000 21.7 

ABC3 10979 6.2 

ABC4 109"" 9.6* 

A5 373 9.3 

A6 3726 15.5 

A? 3729 8.9 

A8 3721 25.8* 

A9 3728 44.8 

AID 3722 32.3 

All 3731 6.8 

A12 3691 16.7 

A13 3737 19.9 

A14 3719 19.0 

A15 37 30 24.1 

A16 3726 74.5* 

A17 3735 20.3 

B5 3626 44.7* 

B6 3659 9.8 

B7 3661 14.8 

B8 3665 46.6 

B9 3666 9.2 

BIO 3666 14.9 

Bll 3666 48.5* 

B12 3662 8.6 

B13 3638 15.6 

B14 3658 3.8 

B15 3662 16.8 

B16 3662 2.6 

B17 3663 19.1 

C5 3593 21.8 

C6 2581 65.3* 

C7 3588 16.9 

C8 3584 12.1 

C9 3537 27.1 

CIO 3591 9.5 

Cll 3587 5.2 

C12 3592 6.7 

C13 3592 10.7* 

C14 3573 8.5 

C15 3578 12.7 

C16 3587 22.4 

C17 3591 26.7 



*Correct Response 

41 



30.0 


16. 4 


7 7 

t * 9 


42.1 




J. - 7 


7.7 




^fi 7* 


13. 3 


12. 2 


4 Q 


14.9 


47-4* 


9ft 4 

ZO • 4 


24.9* 


•J - J. 




10.8 


33.4 


46.8* 


27-3 


27.7 


19.2 


29. 2 


1 ^ 1* 
J.U - J 


Q Q 


7.6 


1 ^ 3 


44 - C5* 


19 .8 


*■ / . J. 


^O- J 


41.8* 


Zu - Z7 


1 A a 


3.0 




"70 C * 
/Z ♦ D * 


20-9 




1 ft 0 


20. 2* 




4 # - Z 


11. 8 


7 ^ 


O.J 


44.0* 


26.6 


Q 1 

7 - J. 


37.9 


11- 1 


O.J 


16.0 


57 9* 


J.O • z 


11.7 


38.6 


34.9* 


40.2* 


10.5 


2.7 


in 1 


4.6 


75.5* 


4z - y ^ 


31.8 


10. 5 


OQ Q 
- 7 


19. 4 


3.2 


43 - 


40-4 


6.0 


LU • o 


21. 7 


51.9* 


. Z 


47- 8* 


8.2 


AC r\ 
4o- U 


30. 3 


6.8* 


on "7* 


42.0 


34. 7 




60- 3* 


9.7 


50- 1* 


14 7 


1^4 
X J - 4 


13-3 


12-3 


Q 1 

7 - J. 


16-3 


33-4 


32.9* 


46-1 


17.6 


24.2* 


12.8 


35.6* 


24.4 


42-S* 


41-1 


6.7 


7-4 


20.1 


67.3* 


45-1* 


26-7 


21.5 


38.6 


17.0 


33.8 


16-1 


7.6 


67.8* 


4.9 


67.5* 


14.9 


54-9* 


14.9 


7.9 


17-0 


45-8* 


10.5 
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AS. On several recent occasions in various parts of the world, 

the sale of fish has been stopped because the fish have been 
found to contain high levels of 

■' ^ a) thalidomide 

ii-'^ b) chlorine 

47.4 *c) morcury 

28.4 d) lead 

Gince ab->ut 1950 birds of prey (such as the peregrine falcon, 
golden eagle and sparrow hawk) have seriously declined in 
iiumbers. Evidence s.'ggests that this is because the pesticide 
DDT causes 

15.5 a) the birds to lose their ability to breed 
24.9 *b) the birds to have eggs with shells that are thin 

and easily breaUc 
^- - ^) baby birds to lose their appetite 

^^•'i immediate death to these birds if they eat food 

with DDT in it 

As a . ^sult of burning coal and oil the amount of carbon 
dioxid> in the atmosphere is 



A7. 



B. 


,9 


a) 


decreasing, but will not affect the earth 
envi ronment 


•s 




10. 


8 


b) 


decreasing, with possible serious effects 
earth's environment 


on 


the 


33. 


4 


c) 


increasing, but will not affect the earth 
environment 


•s 




46. 


8 


*d) 


increasing, with possible serious effects 
earth's environment 


on 


the 



S. me people object tc the use of detergents and soap powders 
that contain phosphates. The main reason for this is because 
phosphates 

25.8 *a) cause the rapid growth of algae in lakes and rivers 
2*7.3 b) are poisonous o bacteria that help to break down 

sewage 

27.7 c) are harmful to the health of young children 
^'^•2 d) cause birth defects in fi^u and other aquatic 

animals 

A9. Once DDx has been spread to kill insects, it usually 

44.8 a) remains toxic for a few weeks only 

29.2 b) remains toxic for about one year 

16.3 *c) remains toxic for many years 

d) remains toxic forever 

AlO. Torrey Canyon 

32.3 a) is the site of a large dam in the United States 

^•^ i^) is an area of scenic beauty in Wales 
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All, 



1^-^ c) is the site of recent discoveries of vast oil 

reserves 

'^•^•^ is the name of an oil-tanker that ran aground 

The population of the world increased from 2 thousand million 
in 19 30 to about 

^•^ ^) 2.5 thousand million in 1975 

1"^-^ ^) 3.0 thousand million in 1975 

47.1 *c) 4.0 tJiousand million in 1975 

26-3 d) 5.0 thousand million in 1975 

A12. A temperature inversion can be harmful because it 

^^•^ ^) puts more carbon dioxide into the air 

'^'•'^^ keeps air pollutants near the ground 

c) prevents horizontal air flow 

6 d) produces pollutant parr .s 



* /I 



A13. The size of a population is affected by 

19.9 a) the birth rate 

3-0 b) the death rate 

c) the rate of inunigration and emigration 

72.5 *d) all of the above 

A14. Many organic wastes are broken down in water. In the process, 

what substance is taken out of the water? 

19.0 a) carbon dioxide 
20.9 b) hydrogen 

41.9 *c) oxygen 

13. 2 d) sulphur 

A15. Solid particles that contribute to air pollution (such as 

soot and dust) tend to 

24.1 a) increase the earth's temperature 

20.2 *b) decrease the earth's temperature 

c) keep the earth's temperature steady 
4'7-2 d) have no effect on the temperature 

A16. .The major air pollutant (measured by weight) discharged by 

motor vehicles is 

74.5 *a) carbon monoxide 

11*8 b) nitrogen dioxide 

"7.5 c) sulphur dioxide 

^•3 d) particulate matter 

A17. At its present rate of growth, the population of the world 

will double in about 

20.3 a) 15 years 

44.4 *b) 35 years 
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20. 6 c) 60 years 

^j.l d) 100 years 



li'T'. Basic chemical materials would be locked up and would not be 

available for reuse by plants and animals if it were not for 
the activities of 

A l.l *a) decomposer organisms 

37.^^ b) photosynthetic organisms 

1^ . 1 c) herbivores 

^•3 d) carnivores 

i-v. During tlxe next 25 years the amount of good quality 

agricultural land in Britain is expected to 

^) increase as a result of better planning 
^^^•^ ^) increase as a result of reclaiming waste land 

b7.'J *c) decrease as a result of urban and industrial 

expansion 

d) remain about the same 

"^''^ '^^^ highest average annual rainfall in Britain is recorded in 

^) the south-west of England 

11. 7 b) the Midlands 

33.6 c) the Lake District 

34.9 *d) the north-west of Scotland 

Bo. The average amount of water used per person per day in British 

homes is about 

^^'^•^ a) 4 gallons 

40.2 *b) 40 gallons 

10.5 c) 80 gallons 

2.7 d) 160 gallons 

B=3. Several species of whale have become endangered because of 

'^•2 a) pollution of the oceans by industrial wsistes 

^^•^ ^) oil spills from tankers and off-shore drilling 

c) a reduction in the amount of food available to them 

75.5 *d) over-hunting by man 

BIO. It is estimated that at today's rate of use, known world 

reserves of resources such as zinc, lead, tin, oil and copper 
will be used up, or will be at a v^ry low level in about 

14.9 a) 10 years 

42.9 *b) 40 years 

31.8 c) 80 years 

10.5 d) 180 years 

It is estimated that Britain will be self-sufficient in oil 
from the North Sea by (or soon after) the year 

59 
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48.5 


*a) 


1980 


28.9 


b) 


1990 


19.4 


c) 


2000 


3.2 


d) 


2010 



B12. Approximately what percentage of the land surface in the 

United Kingdom is covered with forests and woods? 



B13. 



3.6 


a) 


0.5 percent 




45.0 


*b) 


7.5 percent 




40.4 


c) 


27.5 percent 




6.0 


d) 


47.5 percent 




The 


number of hedgerows in Britain 


is 


15.6 


a) 


increasing, resulting in 


an improvement to the 






natural environment 




10. 8 


b) 


increasing, resulting in 


damage to the natural 






environment 




21.7 


c) 


decreasing, resulting in 


an improvement to the 






natural environment 




51.9 


*d) 


decreasing, resulting in 


damage to the natural 






environment 





Bi4. Taking into account the increasing use of fossil fuels for 

energy, the known world supply of coal is estimated to be 
enough to last for 

•^•8 a) about 5 years 

40.2 b) about 25 years 
47.8 *c) more than 100 years 

8-2 d) more thaii .000 years 

B15. Approximately what percentage of the land surface in the 

United Kingdom is used for agriculture (crops, pasture, and 
rough grazing)? 

16.8 a) 20 percent 
46.0 b) 40 percent 

30. 3 c) 60 percent 
6.8 *d) 80 percent 

B16. At the present time, the world population is growing at a 

rate of 

2-6 a) less than one percent each year 

20.7 *b) bout two percent each year 

42.0 c) oout five percent each year 
34.7 d) about ten percent each year 

Bi7- Which country currently consumes the largest amount of oil 

and natural gas? 

19.1 a) USSR 

10.9 b) Japan D 0 



45 



60.3 *c) USA 

9.7 d) United Kingdom 



Most of the electrical energy used in Britain is produced by 



Cb. 



C7. 



o 1 


Q 


a) 


nuclear power plants 


DO . 


1 




coal-burning power plants 


14. 


7 


c) 


oil-burning power plants 


13. 


4 


d) 


natural gas power plants 






Carbon 


monoxide is a serious air pollutant because it 


63 . 


3 


*a) 


is poisonous to humans 


1 'i . 




d; 


causes atmospheric haze 






c; 


is harmful to vegetation 


9. 


1 


d) 


is corrosive to metals 






Most of 


the radiation to which people in this country 






exposed 


is due to 


16. 


9 


a) 


the normal hazards of work 


16. 


8 


b) 


TV sets and luminous watches 


33. 


4 


c) 


medical sources (X-rays, etc) 


32. 


9 


*d) 


natural sources 



The largest single source of man-made radiation to which the 
British are exposed is due to 

l''^--! a) the fallout from bomb tests 

"^^•1 b) nuclear power-plant radiation 

17.6 c) 'rv sets and luminous watches 

14.2 *d) medical sources (X-rays, etc) 

C9- Studies have shown that the pesticide DDT is present in the 

body tissues of pople around the world. Most of this DDT in 
our bodies comes from 

27.1 a) the air we breathe 

12.8 b) the water we drink 

35.6 *c) the food we eat 

24.4 d) being directly exposed to aerosol sprays containing 

DDT 

CIO. About how much of the energy stored in coal is converted into 

electrical energy in modem power plants? 



9.5 


a) 


10 


- 20 


percent 


42.8 


*b) 


30 


- 40 


percent 


41.1 


c) 


60 


- 70 


percent 


6.7 


d) 


80 


- 90 


percent 



Cll. since 1958 the smoke concentrations in Central London have 

decreased by 80%, and sulphur dioxide in the air has decreased 
by 40%. This improvement in air quality is mainly the result 
of 
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C12. 



C13. 



C14. 



5. 


2 




di decline in the population of central London 


7. 


4 




nne voj.unuary action or citizens to reduce air 








pollution 


20. 


1 


c) 


the voluntary action of industr\ to reduce air 








pollution 


67. 


3 


d) 


legislative action taken by the government 






Nuclear 


power plants are built near bodies of water because 






the water is 


6. 


7 


a) 


an added safety factor in case of fire 


45. 


1 


*b) 


a coolant 




/ 


c) 


an alternative power source 


21. 




d 


a disposal place for radioactive waste 






Bronchitis is a common respiratory disease. The death rate 






from bronchitis in Britain is 


i\j . 


/ 


*a) 


about 4 times greater than the road accident 








death rate 


38. 


6 


b) 


about 4 times less than the road accident death 








rate 


17. 


0 


c) 


about the same as the road accident death rate 


33. 


8 


d) 


zero, since it is not a fatal disease 






Which of 


the following materials is not biodegradable? 


Q 

O . 




a) 


leaves 


16. 


1 


b) 


bread 


7. 


6 


c) 


wood 


67. 


8 


*d) 


glass 



CIS. Most of the oxygen found in the earth's atmosphere is the 

result of 

L.'. ,7 a) the slow decomposition of silica (Si02) in the 

earth's crust 
4.9 b) the action of volcanos 

67.5 *c) the photosynthetic action of plants 

14.9 d) the splitting of water molecules (H2O) in the 

oceans 

C16. Which of the following is not a potential problem with nuclear 

power plants? 

22.4 a) thermal pollution 
54.9 *b) smoke pollution 
14.9 c) waste disposal 

7.9 d) radiation pollution 

C17. At present, the cheapest way to dispose of solid wastes ' 

collected from homes is iDy 

26. 7 a) incineration 
17.0 b) recycling 

45.8 *c) dumping in pits and covering with soil 

10. 5 d) composting 
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Pollution (Items AS, A6, A7, AS, A9, AlO , A12, A15, A16, C14 
CIG) . 

The level of factual knowledge relating to pollution appeared 
to be very variable. As many as three-quarters of the pupils 
correctly responded that carbon monoxide is the major air 
pollutant discharged by motor vehicles, and two-thirds under- 
stood the meaning of the term "biodegradable". The only other 
question correctly answered by a majority was C16, in which 
54.9% indicated that smoke pollution is not a potential problem 
with nuclear power plants. Since the Torrey Canyon remains as 
one of the most serious examples of massive pollution in recent 
history, it is perhaps surprising that only 44.8% were able to 
recognize the name of this oil-tanker that ran aground off the 
southern coast of England, of greater concern is the fact that 
only one-quarter of the respondents knew that phosphates con- 
tribute significantly to water pollution by increasing the 
growth rate of algae in lakes and rivers. The most poorly 
answered questions in this category related to the pesticide 
DDT. Fewer than one-quarter knew that DDT affects the proper 
development of eggs in birds of prey, while the vast majority 
underestimated the persistence of this chemical. Only 16.3% 
responded that DDT usually remains toxic for many years. 

Population (Items ABCl, ABC2, All, A13, A17, B16) . 

A clear majority of pupils (72.5%) were aware that the factors 
affecting the size of populations include birth and death 
rates, and tiie rates of immigration and emigration. Less well 
known were some basic population statistics. The present world 
and British populations were correctly estimated by 47.1% and 
45.9% of the pupils respectively, while 44.0% selected the most 
acceptable projection for the doubling time of the present 
world population. Knowledge relating to population growth 
rates appeared to be weak, with pupils tending to over-estimate 
the values. Only 20.7% knew that the world growth rate is about 
2% each year, and 34.2% correctly responded that the British 
population is growing at a rate which is less than the world 
average . 

rjatural Resources (Items B7, B8, B9, BIO, Bll, B14, B17) . 

It was well known that whales have become endangered by over- 
hunting by man (74.5%) and that the United States is the world's 
largest consumer of oil and natural gas (60.3%). The remaining 
questions in this category were answered correcly by less than 
one-half of the pupils. Between 40 and 50 percent were correct 
in their responses to known world reserves of minerals and coal, 
and in estiiT.ating that Britain will be self-sufficient in oil 
by 1980. A large proportion of the sample (46.6%) thought that 
British homes use only four gallons of water per day, while 
40.2% selected the correct answer of about 40 gallons. 



63 

48 



Land Use (Items ABC3, BG, 312, B13, El?^) . 



With one exception, these questions were answ\ ^ \ vi\h to a -.= "^iy 
greater success. The vast majority recognize.; at Britain must' 
import food, with 50.7% aware that about one-half of the food 
supply comes from overseas. It was also generally understood 
that good agricultural land is diminishing (57.9%) and that 
hedgerows are being removed with detrimental effects on the 
environment (51.9%). The response pattern on B15, however, 
indicated a serious misconception about the amount of land 
devoted to agriculture in the United Kingdom. A majority of 
respondents were of the opinion that 40% or less of the land 
is used for agriculture, while only 6.8% knew the correct 
answer of approximately 80%. 

Energy (Items ABC4, C5, CIO, C12). 

The present importance of coal-burning power plants in Britain 
(50.1%) and the future likely importance of solar ratiation as 
a source of energy (69.6%) were quite well recognized. Pupils 
were less well informed regarding the efficiency of burning 
coal in modem power plants (42.8%) and the purpose of building 
nuclear plants near bodies of water (45.1%). 

E nvironmental Health/Safety (Items C6, C7, C8, C9 , C13) . 

Questions relating to carbon monoxide and DDT were answered in 
a simi-lar fashion to questions on the same topics in the pollu- 
tion category. Over 65% knew that carbon monoxide is a pollution 
problem because it is poisonous to humans, while only 35.6% were 
aware that most of the DDT found in our body tissues is ingested 
in our food. Sources of radiation were not well know.i. 
Strangely enough, the most frequent response on item C7 
incorrectly identified the source of radiation to which most 
people are exposed as "medical sources" (33.4%), whereas on 
item C8 pupils tended to avoid the correct answer of "medical 
sources" as the largest single man-made source of radiation 
affecting the public. On this question a misconception was 
evident, with 46.1% selecting nuclear power plants compared to 
only 24.2% who correctly recognized that we are more frequently 
exposed to medical sources of radiation. The serious nature 
of bronchitis was greatly under-estimated. Altriough item C13 
was a difficult question with only 10.7% making the correct 
selection, it should be of concern that one-third of the 
respondents did not know that bronchitis can be a fatal 
disease. 

Ecological Relationships (Items A14, B5, C15). 

Two-thirds knew that most of the oxygen in the earth's atmosphere 
is the result of the photosynthetic action of plants. However, 
the two questions relating to function of decomposer organisms, 
and the removal of oxygen from water during the decomposition 
of organic materials were less well understood, with a little 
over 40% choosing the correct answers. 
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^B) Social/Pol itical/Kconomic Influences (Items Cll, Ci7) • 



The importance of legislative action in curbing pollution, as 
opposed to voluntary measures, was recognized by two- thirds of 
tb'?. respondents. Fewer showed knowledge of the economics of 
diii^ T'Sing of solid waste. 

Respoaoos to ,^ \n ceptual Knowledge Items ' (Part 2) 

rrequoncie-? responses to conceptual kiiowledqe items are presented in 
Tabl.i 4.7 and against the alternatives to reach question. This is followed 
by a di^cussi'^n of response patterns under each category of "environ- 
mental concer:%" . 



A3C2i. If sufficient water were available, virtually all of the land 
surface of the world could be economically used to produce 

food. 



31^ a) True 

GO.::! *b) False 

8.2 c) Don't Know 



The interaction of environmental, biological and social 
factors determines the size of human populations. 

51.0 *a) True 

20.6 b) False 

28. 4 c) Don* t Know 



ABC2 3. There is an unlimited supply of energy available to man fi;om 
fossil fuels (such as coal and oil) . 

22.6 a) True 

72.0 *b) False 

5.3 c) Don't Know 

A24. Pollution caused by man may give rise to irreversible changes 

in the environment. 



75.5 *a) True 

11. 1 b) False 

13.4 c) Don't Know 

A25. In any environment, one component like water, air, or food may 

limit tlie type of life which can survive. 



77, 4 *a) True 

12.2 b) False 

10.4 c) Don* t Know 



A2f). A natural body of water (such as a river or lake) will always 

have sufficient dissolved oxygen to support aquatic animal 
life. 



39-3 a) True gy 



47.2 *b) False 

12.9 c) Don't Know 
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TABLE 4. 7 



FRL'QUE.'JCY 


OF RESPONSES (AS PERCEMT) 


TO EACH ALTERNATIVE 




OM 


COMCEPTUAL KNOWLEDGE 


ITEMS 




! tern 






Al ternative 




:■! 


a 


b 


c 


ABC21 
ABC22 
ABC2 3 


11005 
10995 
10998 


31.6 

51.0* 

22.6 


6C.2* 

20.6 

72.0* 


8.2 
28.4 
5.3 


A24 ■ 

A25 

A26 

A27 

A28 

A29 

A30 


3738 
3736 
3740 
3736 
3735 
3735 
3736 


75.5* 

77.4* 

39.8 

69.3* 

20.9 

75.3* 

71.0* 


11.1 

12.2 

47.2* 

17.6 

49.1* 

11.6 

16.8 


13.4 
10.4 
12.9 
13.1 
30.0 
13.0 
12.2 


B24 
B25 
D26 
• B27 
B28 
B29 
B30 


3666 
3667 
3665 
3661 
3665 
3658 
3667 


18.3 

77.5* 

74.4* 

37 6 

77.5* 

42.0* 

39.9 


59.0* 

6.4 
10.4 
36.8* 
13.1 
39.1 
45. 5» 


22.7 
16.1 
15.3 
25.6 
9.4 
18.9 
14.6 


C24 
C25 
C26 
C27 
C28 
C29 
C30 


3594 
3594 
3594 
3589 
3592 
3591 
3589 


21.2 

89.7* 

49.8* 

30.6 

76.8* 

52.9* 

50.9* 


62.3* 

4.5 
36.8 
25.6* 
12.6 
23.4 
23.7 


16.5 
5.8 
13.4 
43.8 
10.6 
23.7 
25.4 



^Correct Response 



66 

51 



Livxi;y *-'nngs are interdependent with one another and with 
tiieir /ironment. 



i True 
^■^•0 b) False 

I j. X c) Don't Kjiow 

Tri(^ rate of adaptation in organisms always keeps pace with the 
raUi of change in the environment. 

20.9 a) True 

•49.1 *b) False 

30.0 c) Don't Knc^v* 

Increasing hum- ~ populations and demands for greater industrial 
and agricultu*. productivity have resulted in increasing levels 
of environmental pollution. 

75. 3 *a) True 

11.6 b) False 
13.0 c) Don't Know 

The social behavior of humans can h 'fected by population 
density. 

71.0 *a) True 

16.8 b) False 

12. 2 c) Don' t Know 

Natural resources are equally distributed with respect to IcUid 
areas and political boundaries. 

18.3 a) True 
59.0 *b) False 

22.7 c) Don't Know 

Wildlife refuges and undisturbed natural areas may be of value 
in protecting endangered species and perpetuating gene pools. 

77. 5 *d) True 

f - False 
it . Don't Know 

The management of natural resources to meet the needs of 
successive generations demands long rcinge plcinning. 

74 . 4 *a) True 
10. 4 b) False 

15. 3 c) Don't Know 

Throughout history, culture ith little technological develop- 
ment have used more natural resources than those with advanced 
levels of technological development. 

3 7. G a;) True 

36.8 *b) False 

25.6 c) Don' t Know 
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Maintaining, improving, and in some cases restoring soil 
productivity is important to the welfare of people. 



77.5 *a) True 

13.1 b) False 

9* 4 c) Don't Know 

B29. Minerals are non-renewable resources. 

42.0 *a) True 

39.1 b) False 
18.9 c) Don't Know 

B30. The oceans represent a limitless source of food and resources 

for the future. 

39.9 a) True 

45.5 *b) False 

14.6 c) Don't Know 

C24., There is no relationship between the incidence of bronchitis 

and the level of air pollution 

21.2 a) True 

62.3 *b) False 
16.5 c) Don't Know 

C25. Safe waste disposal is important if the well-being of man and 

the environment is to be preserved. 

89.7 *a) True 
4.5 b) False 

5.8 c) Don't Kjiow 

C26. The ultimate source of most of the energy that we use is the 

sun. 



C27, 



49.8 


*a) 


True 




36.8 


b) 


False 




13.4 


c) 


Don't ICnow 






There is 


a tendency for people 


to 




benefits. 


ofteji at the expense 


of 


30.6 


a) 


Tru'3 




25.6 


*b) 


False 




43.8 


c) 


Don't Know 





C28. Life as we know it is dependent upon the transformation of 

energy from one form into another. 



76.8 


*a) 


True 


12.6 


b) 


False 


10.6 


c) 


Don't 
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Chemical substances may be concentrated as they pass through 
food chains, and become a haz.M-d to human health. 

02.9 *a) True 
2 3.4 b) False 

23.7 c) Don't Know 

An orgiinism is a product of its heredity and environment. 

1^0.9 *a) True 

23.7 b) False 

25.4 c) Don't Know 

(1) Pollution (Items A24, A29) . 

Three-quarters of the pupils responded correctly on these two 
questions, indicating a sound understanding of the role man 
plays in causing pollution and the irreversible environmental 
effects that may result. 

(2) Population (Items ABC22, A30) 

Pupils appeared to recognize that human social behaviour can be 
affected by population density (71.0%), but were less aware of 
the factors determining the rise of human populations (51.0%). 

f3) Natural Resources (Items B24, B25, 326, B27, B29, B30) . 

Concepts relating to the importance of wild-life refuges (77.5%), 
tlie need for long range planning in the management of natural 
resources (74.4%), and the unequal distribution of natural 
resources (59.0%), were generally well understood. Less well 
L'S tal:>lished were concepts concerning the non-renewable nature 
of minerals (42.0%) and the relationship between technological 
development and the consuir^tion of natural resources (36.8%). 
Perhaps the most disturbing result to emerge from these questions 
was the fact that only 45.5% of the respondents refuted the 
notion that "the oceans represent a limitless source of food 
and resources for the future". 

(4) Lan d Use (Items ABC21, B28) . 

A clear majority of pupils recognized that human welfare is 
dependent upon productive soil (77.5%), and that factors other 
than sufficient water are essential for food production (60.2%). 

(:>) toergy (Items ABC23, C26, C28) . 

The concepts that life is dependent upon the transformation of 
energy (76.0%) and that energy available from fossil fuels is 
finlt»» (72.0%) were well established. However, fewer than one- 
half of the respondents know that the ultimate source of most of 
our onor<jy is the ttun. 
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triiyjj^PAr^ ^'ntal Health/Safety (Items C24, C25, C29) , 

Although the importance of safe waste disposal was strongly 
endorsed (89.7%), almost one-half diu not\now that chemical 
3absta..ces can be concentrated in food chains and become 
hazardous to human health. Over 60% knew that a relationship 
exists between bronchitis and the level of air pollution. 

(7) geol ogical Relationships (Items A25, A26, A27, A28, C30) . 

The concepts of limiting factors (77.4%) and the interdependence 
of living things and their environment (69.3%> were well under- 
stood. At the otlior extreme, only 47.2% knew that dissolved 
oxygen is not always available in sufficient quantities to 
support aquatic life. 

Social/Political/Economic Influences (Item C27) . 

The concept expressed in this question was poorly understood. 
Only 25.6% correctly refuted th- assertion that people tend to 
::elect long-term environmental benefits, often at tile expense 
of short-term economic gains. The most frequnnt response was 
"Don" t Know" (43,8%) . 

Ras pons^*s to Re lie f Items (Part 3) 

The response frequoncies on the belief items are presented in Table 4.8 
and next to the alternatives on each question. As before, this is 
followed by a discussion of response patterns under each "environmental 
conciirn" category. 

ABC31. Plcanninq which will limit Uie size of families i:; important if 
ovor-population it; to be avoided. 

BO.O *a) Agree 

^■^•'^ b) Disagree 

4.7 c) No Opinion 

AnC32. The demand for enurrr/ is critical enough to justify relaxing 
some of the environmental restrictions which hindf?r energy 
production. 

^^5.1 a) Agree 

^'^^^ *b) DuMgroo 

^ c) Mo Opinion 

ABC n. The tax system shouJd bn mdnsUjnod to onr- -rage nmall families 
r.ithier thtin lar ge onf s . 

'y)' 2 *a) Af|r(»e 

-^7.0 b) bicjagrre 

i 3. H (•) r/o 0;»i riion 
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TABLE 4.8 



?yS/2VE'}rY OF RESPONSES (AS PERCENT) TO EACH 
ALTLR>iATIVE ON BELIEF ITEMS 



Alternative 



^ b c 





10991 


30.0* 


15.2 


4.7 




10967 




45.5* 


29.4 




I HQ "7^ 
i. ^ 7 > V 












27 6 


DO »\J 


14 4 




3724 


34. b* 


7.5 


8.0 




3729 


76.4* 


9.0 


14.6 




3730 


51.3* 


34.3 


14.4 


■■' 


3731 


23.6 


69.2* 


7.2 




3726 


37.7 


38.2* 


24.1 




3724 


44.9* 


45.0 


10.2 


* 


3722 


36.5 


22.1* 


41.4 




3724 


11.6 


77.8* 


10.5 




3 724 


59.5* 


22 .9 


17.6 




3724 


9.5 


83.9* 


6.6 




i726 


56.5* 


24.9 


18.6 


•' • 


3663 


38.5* 


41.5 


20.1 




36!37 


50.5* 


28.5 


13.0 




3661 


9.2 


84.6* 


6.3 




3656 


30.7 


44.9* 


24.4 


■ 


3657 


75.8* 


12.8 


11.4 




3659 


49.2* 


38.8 


12.0 


u 


^660 


72.0* 


12.6 


15.4 




.661 


8.0 


86.6* 


5.5 




3661 


60.";* 


20.2 


19.4 


•1 i 


3062 


69.1* 


24.5 


6.3 




3661 


26.8 


58.2* 


15.1 




3589 


58.8 


35.2* 


6.0 


h . 


3389 


67.2* 


17.1 


15.7 




3584 


30.9 


54.4* 


14.7 




:?')89 


64.2* 


25.7 


10.1 


/ 


3588 


52.2* 


19.0 


28.8 


'I 


3583 


41.9 


39.4* 


18.6 


•i: 


3586 


69.0* 


14.4 


16. '•i 






19.3 


64.5* 


16.;; 


\ > 


jsni 


55. 


22.7 


21.7 


i\ 


1570 


16.0 


55.4* 


23.7 






49.3* 


39.6 


11.2 
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A36. 



ABC34. Large-scale famines are not likely to occur in the near future. 

27.6 a) Agree 

58.0 *b) Disagree 

14.4 c) Mo Opinion 

A35. Man has a moral responsibility to protect the natural environ- 

ment. 

84. 5 - *a) Agree 

7- 5 b) Disagree 

8*0 c) No Opinion 

International agreements with legal and economic sanctions are 
necessary to prevent industries and oil-tankers from extensively 
polluting the oceams with their wastes. 

76.4 *a) Agree 
^•0 b) Disagree 

14.6 c) No Opinion 

AJ7. People should only be allowed to burn smokeless fuels in their 

fireplaces at home. 

51.3 *a) Agree 

34.3 b) Disagruu 

14.4 c) No Opinion 

A38. Fanners should bo allowed to use any pesticide that they wish 

In order to control the pests that eat their crops. 

23.6 a) Agree 
69.2 *b) Disagree 

7.2 c) ;yJo Opinion 

A39. A community's standards for pollution should not be so strict 

that they discourage industrial growth and development. 

57. 7 a) Agree 
38.2 *b) Disa^jroe 
10.2 c) No Opinion 

A40. sincu population to a critical problem facing mankind, most 

couples should not produce more than two children. 

44. ') *a) Afjreo 

45.0 b) Disagroo 

10. 2 (;) No Opinion 

A4i. Contlnuois growth of British Industry and tho Gross National 

Product (GNP) la highly dosirablo. 

*> a) A jni« 

22» 1 ♦b) 0 aagrtjo 
41.4 c) No Opinion 
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A42. 



There is no need to worry about over-population because science 
and technology will solve the problem before it becomes toe 
serious . 



ii.'j a) Agree 

7 7.8 *b) Disagree 

10. 5 c) No Opinion 

A4 3. Controls should be placed on industry to protect the environ- 

ment from pollution^ even if it means that things will cost 
mere. 

5 *a) Agree 

b) Disagree 

17.6 c) No Opinion 

Tjie oceans represent an unused area where man should dispose of 
his wastes, 

'i-5 a) Agree 

c<3.9 *b) Disagtoe 

^'^ . t> c ) No Opinion 

A4''i. Adopting a child is a good policy for families who wauit more 

than two children. 

^jo.'S *a) Agree 
^4.9 b) Disagree 

l^'(> c) No Opinion 

nii'i. Fossil fuels (coal^ oil, natural gas) are too valuaible a 

chemical resource to be used to such a great extent in electric 
power generation. 

.^H.'j *a) Agree 

•I i . b) Disagree 

.^.o. L c) No Opinion 

Wlieru acenic and recreation areas are being d^tmaged by large 
numhera of visitor!^, there should be restrictions on the number 
of people who are allowed to visit at any one time. 

^•^'> Agret» 

i>) Di$ia<jree 
^ ^.0 c) No Opinion 

f^iJV. People who can afford tlio high prices should be allowed to buy 

objectD made from the skin or fur of endanger*.'^ wild animals, 

>.2 ^i) Agree 

i c) No Opinion 

I would oj^poJHe Itiwci tluit would reutriot my titandard living, 
ov'ui tiiout/h tjuch lawn might improve the stiuid/ird of living for 
.*:iucioty an a whole. 
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30. 7 a) Agree 
44,9 *b) Disagree 
24.4 c) No Opinion 

B39. The remaining forests in Britain should be conserved at all 

costs . 

75.8 *a) Agree 
12,8 b) Disagree 
11- 4 c) No Opinion 

B40. In order to reduce our use of oil, people should only be allowed 

to own cars that have a low petrol consumption, 

49. 2 *a) Agree 

38,8 b) Disagree 

12,0 c) No Opinion 

B41. A national land-use plan should be prepared and enforced to 

prevent housing and industry from using much of the best 
agricultural land in Britain. 

72.0 *a) Agree 
12.6 b) Disagree 
15.4 c) No Opinion 

B42, When companies have finished surface-mining land that they own, 

they should be allowed to leave it in any condition they wish. 

8.0 a) Agree 

86, 6 *b) Disagree 

5.5 c) No Opinion 

B43. In order to keep raw materials from being used up too fast, an 

international authority should be established to ration them, 

60.4 *a) Agree 

20.2 b) Disagree 

19. 4 c) No Opinion 

B44. A person who buys a new leopard skin coat is just as responsible 

in bringing about the extinction of the leopard as the person 
who kills the animal. 

69. 1 *a) Agree 

24.5 b) Disagree 
6.3 c) No Opinion 

H4f>. Industry ahoivld not uso recycled materials when it costs less 

to make the ja'no product from new raw materials. 

26. B a) Arjr -v» 

58.2 *b) Disagree 
1^). 1 c) Wo Opinion 
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The most important thing to consider about bringing new 
industry into your area is the number of new jobs it will 
create. 



58. 8 a) Agree 
35.2 *b) Disagree 

6.0 c) No Opinion 

C36. We should question the construction of all nuclear power 

reactors because of the harmful by-products they produce. 

67.2 *a) Agree 

17.1 b) Disagree 
15. 7 c) No Opinion 

,..f.37. Rather than rationing petroleum products, more oil should be 

imported from overseas to meet our growing energy needs. 

30.9 a) Agree 
54.4 *b) Disagree 
14. 7 c) No Opinion 

C38. Strong controls by Government are the most effective way to 

reduce pollution problems. 

64.2 *a) Agree 

25.7 b) Disagree 

10. 1 c) No Opinion 

C39. Priority should be given to developing alternatives to fossil 

and nuclear fuel as primary energy sources. 

52.2 *a) Agree 
19.0 b) Disagree 

28.8 c) No Opinion 

^'40. It is more important to preserve the freedom of the individual 

choice than to enforce laws to protect the quality o£ life in 
the future. 

41.9 a) Agree 
3^>.4 *b) Disagree 
18. 6 c) Wo Opinion 

C41. Pesticides tl at remain toxic for a long period of tir-^ should 

be biinned. 

69. 0 *a) Agroe 

14.4 b) Disagree 

16.6 c) .^o Opinion 

C42. Most of the concern abo jt o^ ronmcmtal i*»roblems has been over 

oxdfjgeratfffl 
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19 .3 a) Agree 
h4.5 Disagree 

16.2 c) Mo Opinion 

C43- The Government should give generous financial support to 

resoarch relat^^d to the development of solar energy. 

55. 6 *a) Agree 

22.7 b) Disagree 
21.7 c) No Opinion 

C44. Government regulations for the approval of new nuclear pov/e: 

plants are too strict. 

16. U a) Agree 

55.4 *b; Disagree 
28. 7 c) Mo Opinion 

c:43. Considering the problems of pollution and crowding, we 'lO'- j o 

decrease thtt use of the car as a major means of transp^vr'.'^tic'i. 

49.3 *a) .^gree 
39. G b) Disagree 
11.2 c) No Opinicn 

:i i Prs- lution (Items A3G, ?.37, m38, A39, A44, C45) . 

T. ere was very strong disac^reement with the proposition: tJ 
"The oc'^ans represent an u'lused area where man should dLiip:*:. e 
of Li wastes" (B3.9'i) and that "Farmers should be a,..^'jwf: to 
I'se any pe.st cidfi that they wish in order to contrc i r:^.J pests 
that Oc^t their crops" (69.2%). There was also a str.i^'j con- 
census that international agreements with legal and j::onomic 
sanctions are necessary to prev.nt extensive polluti .i of the 
oceans (7^.4%). On the ctiier hand, a relatively small 51.31, 
beliove * th^it <mly smokeless fuels should bo used in home fire- 
places, 49.3% exprer sed the ne<* i to de(jiease the vse of the 
;ar as a major means of transportation, and on i.v 'j <.2% felt that 
community .itaniards for pollution levels are mo*"^ '.'iportan't than 
industrial growth and development. It is clear trom the above 
responses that pupils* environmental attit.uies are strongly posi- 
tive wh-'jn : obj(iCt ct • oncem does nr,t impinge dii . tly on 
tiieLr l.iv'jii , i>ut are reli tively negative when some p .-sonal 
s.'ict \.[- I 'ff Hoi/ h^i requirec (such a:3 using onl\ smokeless fuels, 
ro'lujin i r.tu» u^o of car?:' or decreasing local induj; trial 
growth) . 

(2^ f'^'^A^V-^'^'l (rtemi: ABC3), ARC 33, A40, A42, A45). 

'ivi'r thfM .'-quarters of tlxa reii pendents <u'xprerjsr.!d tlioir bol ir-f 
that f. imj.lv i>l turning ii^ Important in avoiding over-popuJ at ion , 
■ th:\t we lif'ould not rely upon science and technolocjv to solv^' 
t lit' r>v» • r - po[ Mj J ,) t - on (vrob b.-m. Lusi^ en thus i asm war* r.hown for 
rf'd» :; i '|n i.ng the tc»x stem to r.ncoxxrnqi) r;maLI f.Tmilios (50.21,). 
Th'- r,A(^(]f: '.\:i('jt\ tli.'t "Most couples should not produce mor(* than 
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two children" resulted in an equal division of opinion, with 
44.9% in agreement and 45.0% disagreeing. Once again, positive 
environmental attitudes were less evident when personal interests 
became threatened. 

(3) Natural Resources (Items B35, B37, B40, n41, R^^^. B45). 

Pupils appeared to be positive iri their r .titjdes toward 
endangered animals, with 84.6% objectin*;^ :.a t.\e sale of skins 
and furs of endangered wildlife, and 69.1% expressing the 
belief that a person who buys a new leopard skin coat shares in 
the responsibility for bringing about the extinction of this 
species. Beliefs relating to the importance of recycling mate- 
rials (58.2%) and only allowing the use of cars that are 
efficient in their petrol consumption (49.2%) were less pro- 
nounced. The response pattern to item B35 should elicit some 
concern, in that a majority of pupils do not appear to be 
aware of the long-term value of fossil fuels as a chemical 
resource for mankind. 

(4) Land Use (Items ABC34, B36, B39, B41, B42). 

Environmentally positive beliefs were expressed on all questions 
in tiiis category. The importance of reclaiming surface-mined 
land (86.6'i), conserving Britain's remaining forests (75.8%), 
and preventing the loss of good agricultural land to housing 
and industry (72.0%) were well recognized. Fewer pupils 
believed that large-scale famines are imminent (58.0%) or that 
visitors should be restricted in their access to scenic areas 
(58.5%). 

(5) t:t^ergy (Items ABC32, C37, C39, C43, C44) . 

On these questions approximately one-half of the responses were 

agrftiment with the panel". An unusually high selection of 
"No Opinion" on these items may reflect that pupil beliefs 
relating to energy are relatively poorly established. 

(•-') H nvironmontal Ileal th/Safety (ItemfS C36, C41) . 

Giuieral concern for public health and safety was shown in the 
answers to these items. Sixty-nine percent agreed that pesti- 
cides which remain toxic for a long period of time should be 
b.nnnod, and 07.2% would question the construction of all 
nuclear power plants because of. the hazard of radioactive by- 
products . 

^ ^ ^-o 1 o ' j i c a I H< i la tionshi £> s ( I t£)m A 3 5 ) . 

The only item in this category elicited a high level of agree- 
ment (84.5%) that "Mcin has a moral responsibility to protect the 
natural environment". However, it should be noted that many of 
the aame pupils, in responding to other items on the inventory, 
ciio3o r^isponses that were not compatible with the protection of 
thf.» natural environment. 
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(B) Social/Political/Economic Influe nces (Items A41 , A43, B38, 
C35, C38, C40, C42) . 



A majority of pupils expressed their belief that most of the 
concern about environmental problems has not been over-exaggerated 

(o4.5fe), tnat strong government controls are the most effective 
way to reduce pollution (64.2%), and that industry should be sub- 
jected to su-h controls even if it means an increase in costs 

(59.5%). When asked if the continuous (growth of British industry 
and the GNP is highly desirable, the largest group of respondents 
selected "No Opinion" (41.4%), perhaps reflecting the complex 
con£:iderations involved in this topic. The effect of self- 
interest was once agairx evident in the responses to several state- 
ments in this category. Answers to items B38 and C40 indicate 
that fewer than one-half of the group would be supportive of 
laws restricting their standard of living in the interests of 
society as a whole, or protecting the future quality of life at 
the expense of tlieir personal freedom of choice. And only 35.2% 
refuted the contention that new jobs are the most important 
consideration in bringing new industry into their community. 

Kgsponsos to Perceptual Items (ABC18-20) . 



The frequency of responses to each alternative on the perceptual questi 
iS shown in Table 4.9 and in the following discussion. 



ons 



TABLE 4.9 

FPJ^:QUf:MCY OF RESPONSES (AS PERCENT) TO EACH 
ALTERNATIVE ON PERCEPTUAL ITEMS 



Itom 



Alternative 







a 


b 


c 


d 


e 


f 


g 


h 


i 


ABCIB 


109 BO 


31. 5 


6.9 


48. 1 


13.5 












ABCl ) 


10987 


14. 4 


12. 2 


10.4 




11. 3 


8.2 


4.1 


14. 5 


16. 3 


ABC 20 


10987 


9. 1 


9.4 


12. 2 


H. 3 


6 . 6 


2G.4 


5.2 


22.0 


0.9 
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Aiir.lH. whi(.:h o_iie of the following ber,t dcscrih-s the way in wliich you 
hav'.' rj,iin<fd most of your knowiedgo cibout tho environment:? 

^^''-^ q'-noral oducation at ^school 

^'•'^ ^-^^ :iF:^ocial environmental courses at school 

'-^ private roadlnr/, tj)o radio, and IV 

'-^^ tialkinq with p.uronts;, frinnds and other people 

It: i,s irit..^n.v<;f.inq to note that lof>s tii.iri 40% of tho puials bolievod that 
th-r/ qauiod mont of ttluiir envi rcrimonta 1 kriowlodqo from their formal 
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schooling, while over 60% indicated that this knowledge had been gained 
from activities that might be described as "self-education". In the 
perception of these children, the media appears to have played the most 
important role while special environmental courses have made a relatively 
small impact. 

^C19. Which one of the following problems do you think is the most 
serious in the community where you live? 



14. 


4 


a) 


Land use 


12. 


2 


b) 


Traffic accidents 


10. 


,4 


c) 


Air pollution 


3. 


,5 


d) 


Water pollution 


11. 


3 


e) 


Rubbish disposal 


8. 


2 


f ) 


Over- crowding 


4. 


I 


g) 


Public health 


14. 


5 


h) 


Crime 


16. 


3 


i) 


Aone of the above are problems in our community 



A somewhat surprising outcome on this question was the fact that the most 
frequently selected response was "None of the above are problems in our 
community". The next most popular choice was "Crime", indicating that 
tiiis societal problem is of more pressing concern in the minds of many 
youiig people than the problems of their local physical environment. 

ABC20. Which one of the following problems do you think is the most 
serious in Britain? 



0. 


.1 


a) 


Land use 




.4 


b) 


Traffic accidents 


12. 


.2 


c) 


Air pollution 


8. 


. 3 


d) 


Water pollution 


6. 


.6 


e) 


Rubbish disposal 


26. 


.4 


f ) 


Over-crowding 


5 . 


,2 


g) 


Public health 


22. 


,0 


h) 


Crime 


0. 


9 


i) 


None of the above are problems in Britain 



,;ome interesting observations emerge in comparing the responses of items 
ABC19 and ABC20. Over-crowding which was of little concern in local 
communities, clearly emerges as the major concern for Britain as a whole. 
Although crimo rated highly as a local problem, it was selected by a 
significantly higher proportion of pupils as being the major problem in 
Britain. And while 16.3% felt that none of the listed concerns were 
probh^ms in their community, only 0.9% wore prepared to state that they 
WL-re not: r.-.riou.s problems for the country as a whole. It would appear 
that a ::/vzc\hlr\ number of pupils recognize t\\^t their country is afflicted 
with <'nviroiimtint:al problems, but thoy do not perceive tr^at those problems 
arr- r i in tiieir home communities. 



Relation 53 hips Betwee n Vari al)les 

rh).n soctiuh i:, dovotrid to analyses of the relationships between variables, 
an-l [>rovi'los thti information necessary to answer the null hypotheses 
porfiteri on 7. 
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Tiie foilowinq -itatistical procoduros were employed to determine whetlier 
significant relationships existed between both environmental knowledge and 
attitude and the independent variables of sex, type of school attended, sex 
composition of the school, school size and region of school attendan^^e: 

(a) SPSS subproqramme CR0SSTAB3 was used to conduct chi-square analyses 
between the response patterns on each item on the inventory and 
the independent variables listed above. When chi-square is per- 
formed with a large number of cases, very small differences show 
significance at the commonly- accepted 0.05 or 0.01 levels. Since 
the number of subjects responding to each item in this study was 
always ia excess of 3,000, a 0.0001 level of significance was 
deemed appropriate for all chi-square analyses. The results of 
these analyses are presented in Appendix C (p. 131). In addition, 
the frequency of correct responses on each item by sex, school 
type, school sex, school i>ize and region (together with chi- 
square values) are listed in Appendix D (p. 151). 

(b) To determine whether significant relationships existed between 
total scores (on factual knowledge, conceptual knowledge and 
beliefs) and the independent demographic variables stated above, 
analysis of variance procedures (SPSS subprogramme ANOVA) were 
utilized. since tlie chance of committing a Type I error is 
increased by performing multiple analyses on the same data, a 
rigorous level of significance was chosen (0.001' . In all cases 
involving the multiple comparison of means, the j-wst hoc 
Scheffe test was used to indicate which differences between the 
means could be considered significant at the 0.01 level. To 
assist in the interpretation of data, mean scores on Forms A, 

B ajid C by sex, school type, school sex, school size and region 
are presented in Tables 4.10 through 4.14; and summaries of all 
MiOVA results are provided in rabies 4.15, 4.17 and 4.18. 

^c) Rtiqre-;sion analyses (SPSS subprogramme REGRESSIO?^) were used to 
ascertain die amount of variance that could be attributed to 
the independent variables of sex, school type, school sex and 
school size. Region was not included as a variable, since the 
data from non-maintained schools was excluded from the regional 
category and would therefore have been treated as "missing data" 
in all the regression analyses. Computer printouts of these 
analyses are presented in Appendix E (p. 165), with Table 4.16 
(p. 71) providing a summary of the percent of variance attribu- 
table to each variable. 

Chi-square was ah^o used to examine the relationships botweon 
pupil perceptj.on of envi ron.aental problems, as expressed on 
items ABC19 and ABC2Q, and the independent demographic variables. 
And A:J0VA was ..gain employed to investigate relationships between 
puidi perception of "sourc . environmental knowledge" (Item 
IH) and level of environino.ii i knowledge and attitude toward the 
^environment . 

r'inally, as a meanr^ of revealing -.elation.^hips that might exist 
botwurui factual knowledge, conceptual knowledge and beliefs, 
correlation coefficients w r.- computed between all items on each 
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form and between total scores on each part of Forms A, B and C. 
SPSS subprogrammo PEARSON CORK was used to generate the 
correlations, and tabulated results are presented in Table 4-29 
on page 81. 

Relationships between Factual Knowledge and 
S elected Variables 

An examination of the ANOVA results presented in Table 4.15 and the chi- 
s:|uare analyses on individual items (Appendices C and D) indicated sig- 
nificant differences in the response patterns on factual items with respect 
to sex, school type and school sex, and less pronounced differences with 
riispect to school size and region. 

Regression analyses, summarized in Appendix E and Table 4.16, made it 
clear that most of the observed variance could not bo attributed' to the 
domograpnic variables measured in this study, but was probably due to 
other factors such as intelligence and home-background. Only the variables 
of "sGx" and "secondary modern school" accounted for more than five percent 
of the variance and could therefore be considered meaningful predictors 
of factual environmental knowledge. 

^'^^ Males scored significantly higher than females on factual 

knowledge items on all three forms (Table 4.10). Regression 
analyses (Table 4.16) showed that approximately five to ten 
percent of the variance may be attributed to sex differences. 
Thus, of the five independent variables under consideration, sex 
appears to be the strongest predictor of factual environmental 
knowledge. 

(^^) School Type . Mean scores in Table 4.11 showed considerable 
differences in the four school types, with non-maintained 
L-chools consistently producing the highest scores, followed by 
grammar, comprehensive and secondary modem schools in that 
order. Post hoc Scheffe tests on the three forms indicated 
that the differences between non-maintained and grammar scores 
were not significant at the 0.01 level, however these two school 
types did perform significantly better than comprehensive schools 
which in turn produced significantly higher scores than secondary 
TDodem schools. With the variance attributed to sex removed, a 
little ever five percent of the variance is accounted for by 
:^econdary modern schools, while the other school types make 
virtually no contribution (Table 4.16). 

'^•^ -j^-h ocl Sox . Post hoc Scheffe tests demonstrated that "all boy" 
scnools produced significantly higher scores on factual know- 
ledge, while no significant differences were detected between 
"all girl" and "mixed" schools. Since school sex accounted for 
vory little of the variance i^he variables "all boy" and "all 
(/Lrl" did not enter the prediction table with any appreciable 
.imount of variancfj) , it would appoar that the "all boy" superi- 
ority war; primarily a function of s^'X and school type, i.e. "all 
i)oy" £;;hools reflected the higher achievement of males over 
r-maies, and cjenti rally wore not penalized by the lower 
p'»rformance of secondary modern schools. 
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(d) School Size . Significant differences were detected on Forms 
B and C, and the post hoc analyses indicated that the smaller 
schools of under 400 pupils did not perfonr: as well as the 
three larger school categories. Since school size was foujid to 
account for less than one percent of the variance (Table 4.16) 
the significantly poorer performance of the smaller schools 
can be attributed to other factors such as sex and sciiool type. 

(e) Keg ion . Significant regional differences were detected on 
Forms A and B at the 0.001 level, with Form C barely falling 
short of significance at this level. Based on pooled data from 
the tliree forms, the highest mean score on factual items was 
achieved by tlie South East (8.07) followed by West Midlands 
(7.81), Greater London (7.76), East Anglia (7.57), East Midlands 
(7.52), Yorkshire and Humberside (7.50), North West (7.49), 
South West (7.39), and the North (7.25). 

While the post hoc analyses differed on each form, the overall 
pattern indicated that the South East region performed sig-r 
nificantly bettor than the North. However, it should be noted 
that a frequency count of the distribution of sexes by region 
revealed some departure from the expected ratio of 49% males to 
51% females. Since males have been shown to score significantly 
higher Uxan females, a preponderance of males would tend to 
inflate the regional mean. Thus the North, v/ith 47.4% males in 
its sample, was slightly penalized while the South East, with 
51.8^ males, gained a slight advantage. The most pronounced 
deviations in the proportion of males to females were in the 
West Midlands (57.0'^ males) and Greater London (38.6% males). 

In a similar way, a frequency count of school types by region 
revealed departzure-s from the expected ratio of 47% comprehensive, 
37% secondaiy modern and 16% grammar vaon-.-na^n tained schools 
being excluded from regional dis tributio:.:! ) . Since it has 
already been shown that "secondary modt^m" produced significantly 
lower scores than other school types, regions with a high pro- 
portion of secondary modern schools would be penalized compared 
to regions with a lower proportion. Thus the North West, with 
47.5% secondary modem schools was at a disadvantage when com- 
pared to Yorkshire and Humbt-rside with 1*7.3% secondary modern. 

After correcting for the effect of unequal sex and school type 
distributions in each region, a general pattern of achievement 
emerges. It appears that the highest levels of factual environ- 
mental knowledge are centered in the South East and Greater 
U;ndon regions, with decreasing knowledge levels as one proceeds 
toward the more distant regions of the North ai.a Soutii West. 

^^L^l^iri^ll^^i^iLJ^l^^^ C-oncoptual h:nowI < i (hji: 

As in the [previous ijection, AMOVA (Tcible 4.17) and chi-square analyses 
(^ppendices C and D) wore Mi^od to determine significant relationshim; 
between Vriridbles. It wa.s found tixat response patterns ■ conceptual 
itemfj differed s igni f iccintly with respf?ct to school type and school sex, 

b7 

er|c 



TABLE 4.10 



ME.^N SCORES ON FORMS A, B AND C DY SEX 



PactuAl Itena Conceptual It«ma Belief Items 

(Part 1) (Part 2) (Part 3) 



B C A B C A B 



Male 8.25 8.33 8.97 6.58 6.22 5.96 9.14 9.42 8.63 

FoiMWi 6.cJ 7,28 7.27 6.34 5.76 5.81 8.95 9.38 8.26 



V/vBIE 4. 11 

>U':AN scores on forms \, S AUD C BV SCHOOL TYPE 



Factual Itcnw Cottceptual Items Belief Items 

(P*rt 1) (Part 2) (Part 3) 



B C A B C A B 



Comprehensive 7.36 7.74 7.86 6.27 5.80 5.67 8.96 9.39 8.29 

S«c. Modern 6.78 7.02 7.33 5.78 5.33 5.39 8.47 8.80 7.71 

Grastoar 8. 78 8.91 9.60 7.75 7.21 6.93 10.05 10.25 9.86 

Hon-maintalned 9.15 9.17 9.94 7.68 1.7' 7.03 9.85 10.13 9.67 



TABLE 4.12 

MEAN SCORES ON FORMS A, B AND C BY SCilOOL SEX 

Factual Items Conceptual Items Belief Items 







(Part 1) 






(Part 2) 






(Part 3) 




A 


B 


C 


A 


B 


C 


A 


B 


C 


Ail Bc*y 


9.20 


9.06 


10. 14 


7. 33 


6.97 


6.79 


9.64 


9.71 


9.41 


All Girl 


/.18 


7.78 


7.64 


6.83 


6.31 


6.14 


9.29 


9.77 


8.76 


Mixed 


7.25 


7.53 


7.79 


f 16 


5.68 


5.62 


8.84 


9.22 


8.15 
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TABLK 4.13 

>\Vu\:i .^CORHS :U F'.)HMS A, B AND C LV S<,'..^;OL SI::E 



Under 400 
400 - 799 
800 - 1199 
Over 1200 



Factual Items 
(Part 1) 



7.iH 
7.62 
7.56 
7.45 



B 



7,07 
7.92 
7.80 
7.91 



7.57 
8.25 
8.19 

7,97 



Conceptual Items 
(Part 2) 

K B 



6.16 
6.59 
6.36 
6. 39 



5.59 

6,09 

c,OB 



5.53 
5.97 
5.96 
5.7i 



Belief It .ow 
(Part 3) 



8.67 
9.02 
9.16 
9.12 



6 



9.07 
9.33 
9.48 
9.62 



U.Ol 
8.48 
8.54 
8.48 



TABLE 4. 14 

ml:/VnI scores on fowis a, b atid c by region 



North 

Yorks and Hinb 
North West 
Eaat Mid. 
West Mid. 
Bast Anglla 



Factual Xtema 
(Part 1) 



7.14 
7.18 
7.13 
7.24 
7.44 
7.30 



Greater London 7.41 



Other S.E. 
South West 



7.88 
7.18 



B 



7.10 
7.59 
7.55 
7.50 
7.78 
7.52 
7.77 
8.13 
7. 33 



7.53 
7.74 
7.79 
7.83 
8.22 
7.90 
8.14 
8.20 
7.69 



Conceptual Items 
(Part 2) 



6.17 
6.00 
6.21 
6.34 
6.41 
5.96 
6.58 
6.68 
6.09 



B 



5.43 
5.83 
5.80 
5.55 
5.96 
6.06 
5.92 
6.27 
5.45 



5.52 
5.76 
5.77 
5.60 
5.77 
5.92 
6.12 
5.85 
5.50 



Belief Items 
(Part 3) 
B 



8.78 
8.69 
8.81 
8.62 
9.08 
9.10 
9.06 
9.26 
9.01 



9.00 
9.34 
9. 30 
9.10 
9. 37 
9.36 
9.36 
9.61 
8.97 



7.97 
7.96 
8.31 
8.22 
8.44 
8.82 
8.53 
8.52 
8.16 



84 
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TAIBLk: 4.15 



■;::^iMARv .:r .-uoNiFiCANCfc: li:vels from a:j ati'^va of total 

FACTUAL hUNOWLLDGE SCORES BY (1) SEX, (2) SCHOOL 
TYPE, (3) SCHOOL SEX, (4) SCHOOL SIZE, 
AND (5) REGIOrJ 



Form 



Degrees of 
Freedom 



F Ratio 



Level of 
Significance 



Sex 



A 
B 

C 



1;3720 
1;3644 
1;3585 



285.0 
168.5 
348.8 



,000* 
.000* 
.000* 



A 

H 
C 



3; 3707 
3;3636 
3;3567 



126.8 
118.0 
138.8 



0.000* 
0.000* 
0.000* 



A 

H 
C 



2; 3737 
2; 3666 
2; 3506 



140.9 
90.9 
177.6 



0.000* 
0.000* 
0.000* 



School Size 



A 
B 
C 



3; 3736 
3; 3665 
3; 3595 



3.0 
12.2 
6.2 



0.029 

0.000* 

O.OOl* 



A 
B 

C 



8? 3407 
8?3333 
8; 3271 



4.7 
6.0 
2.8 



0.000* 
0.000* 
0.004* 



* P < 0.001 



So 
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TABLE 4. It) 




FACm KJIOWLEDGE CONCEPm KNOWLEDGE BELIEFS 



''rali FonuB FonnC Form A FormB ForaC Form A FormB FormC 





lA 


U 


9.3 


0.4 


13 


0.2 


0.2 


0.0 


0.5 




CO 


0.0 


0.1 


0.0 


0.2 


0.3 


0.0 


0.0 


0.1 


oO'.'. .decern 


5,(^ 


5.2 


6.5 


7.? 


6.5 


5.9 


2.9 


2.5 


4.6 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 




0.2 


0.0 


0.3 


CO 


0.0 


0.1 


0.0 


0.1 


0.0 




0.0 


0.0 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 




] 

K 1 J 


2.6 


2.] 


3.(5 


4.0 


3.9 


1.2 


0,8 


2.1 




0.2 


1.0 


0.4 


0.3 


0.] 


0.4 


0.6 


0.7 


0.6 



*:r^. ^'■:troctecl frcri compiitor printouts in Appendix H 
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lABLE 4.17 



i i-;:;:kija;:v^;. levul.^ from i^i .^nova of total conccptual 
■■• 'jr<;-:,; (i) sbix, (2) school typl, (3) saioOL sex, 
(4) .-vOiiooL sizii, a;:d (5) region 



Form 



Degrees of 
Freedom 



F Ratio 



Level of 
Significance 



p < 0.001 



A 
B 
C 



1;3720 
1;3644 
1;3585 



12.1 
40.1 
5.6 



0.001* 
0.000* 
0.017 



School IV^"-* 



A 

B 
C 



3;3707 
3;3636 
3;3567 



165.8 
151.7 
134.3 



0. 000' 



A 
B 
C 



2; 37 37 
2: '^Gr,6 
2; J596 



83.7 
93.9 
92.5 



O.CjC* 
O.OGO^'^ 
0.000- 



A 

H 
C 



3;373b 
3; 3Gn[5 
3; 359!' 



5.2 
6.5 
7.0 



0.002 

O.OOQ* 

0.000* 



Region 



A 
3 
C 



8; 3407 
8;3333 
8; 3271 



5.5 
6.9 
3.1 



0.000* 
0.000* 
0.002 



VLtn less pronounced significant diffcrenc associated with sex, school 
size and region. Reciression analyses (Apr iidix E auid Table 4.1G) again 
indicat.::d that most of the variance prooc ;'. ' rosultea ^rom factors not 
me.^sured in tiiis study. The only variables ^.porecicibly contributing to 
th'i variance wi-ro "secondary modern school" with about six percent: , and 
'rriLxod ocnool" with approximately four percent. 

•^^^ ^^alos scored significantly higher than females on 

conceptual knowledge on Forms A and B, aiid m£:rginally higher 
on Fom C. However, since thi.s variable accounted for less than 
one percent of the variance (T.i^ le 4. 16) it cannot be considered 
a reliable predictor of cone- .tual environmental knowledge. 

(b) r>c!iooI Typ e. The highest conceptual scores were consistently 
.K-nioved hy non-maintainod and , ^raixTiar 'schools, while mean 
:;i:or*j3 of the secondary modorn schools were always lowest. 
Vov,t hoc tests on the three forms denonstrated that non- 
maintained and grammar schools performed significantly better 
than comprehensive schools, and comprenensive schools in turn 
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•;u>.:..-rM ''^.^^'.^I" ^■:cf)U!i h.^:! for td:»c.it sL.< : 

^ i " ''-n ar '.I '.IK .*pf..i:ai ».':ivi roru-v.Mit.U. know 1 -dfjo . 

' ' ''i'^'-A. : ft- t:o.-its i.-TiorMtiJ all. forms verified taat 

■•^ 'il-^ ^>'-^y ' •^->3 .-icortnl :W ^th i r" icaii t. ly iiiqhei* than " 11 

y''^'^ yhool,:,, wi\\^j\\ in turn ac:\:..vod 3 1 qni f i c'antly b^tt^r than 

j.jiioolo. ■;i.iicc "nixcti" ^^cr.ool:^ accounted fo:: about 
rc-',:r i'.r;"nt.. ul r.ii-- vatian.-c, M'li ii varial-lo appear-; co bo a 
:v. \:^-t rr ii.rror ()f Low^r .;.-or<s ori coriccptu.iL i tem.j . 

'.. ' I '■di>va<jh the.- i'l^^LLJ-l9i:". ^naLy;sjis variuci so: .ewhat on 

t>.> i:::r^",' f(^rm.-',, it wao ci-Mr that schools of between 400 and 
^r' -^pil:^ ;H.ifor::ifvi iiiqni ficciiitly b<?tl:,?r trian the smaller 
../.loolo wit\ oarolntMit s bo low 400. Sin<;e tii-- reqrossion anaJyse 
:\:\cwo : th.^r lioiiool i^iz-'- ac-'ountcd for loss than ox:?. :>Drcont of 
i .i.' v,jm.u-cv. , It would a|.\p^:ar tnat the poorer performance of 
::a » -.laaliv L sciiools was to a larqo exter^t a function of otucr 
v.iriabloi .u:..::! as .^-liool typo and school sox. 

) - oi-jni ficvUit reqional differ-rnces were evident on Forms 

A <u- i f.^, with Form :: not quite ariiievinq significance "it tY ^ 

l-v.^i. Ha^jod upon poolod data from tlio three f ormr. , the 
c--out!i da-it : r .aluo'od tlie hig:iGst mean score::^* on concepcual items 
■^ith '-■..^7, tollowod hy Great(?r London (r>.22), Wodt Midlands 
i''.0^;), ::ast Anqlia (5.03), Nortli West (5.93), Yorkshire and 
iiu.T> .arside { 5 . ), Kas t Midlands (5.33), North (5.70), and 
."<-'Utl"i Wr-:it (5.r..S). Pin examination of the post hoc analyse, 
saawed that pupils in the lioutli East possessed significantly 
:r:.re oonceptudl environmental knowledqe than pupils in tne 
South >^(.}s:: and .'njrt'n. 

A r<!qior\al pattr^rn of achievement on coiiceotual i -,e!a.f. -.-.ppeared 
t'j b;: similar to the pattern noted for f.-rtr;^.! kncv^ledge. ? ^ 
iiLqh^^'St conceptual knowledge scores wer-> lo^j-r-r. in the South Ease 
and '.Greater bondon regions, while^ the ^-ori^ romotr. North and 
oouth West produced the lowest scores. 

R^-- lat .oasn i [>s b e tween lets a.nd 
'il* i£ ^' t e d^ J/ a rj. abl e s 

>:icj iqiia /uiOVA (LAu.le 4.18) and ciii-sfpaarc analyses (Appendices C and 
0} wer*; u.s-yi to examine the relationships b-'tween variranlos. Si^jnificant 
diftor'^nci o W; the response patterns on belief items were fouivi with 

s'^f'^-t to scriool type and school sex, however no differences were 
i' t.'et.,:d at tht> O.jOl level with respect to sex (on Fo.-ms A and B) . school 

uid t'Kjion. Th.; variai^les undeT c'-^: siderati on in this study were 
r.)u:ui tu contrbDut'.' Little- to the total /irie.nce on belief scores (Table 
4. bo, witii "secondary modern school" acjoaatinq for less than five per- 
c'^n- v\ \ "[-ax-d ;.n.'>r' -u.-c(vr it i ng for irout ont:: percent. 
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: :::\-icx:ci: i,:-vklz fhom an ;\:;ova of total bklicf 
<o o«:>:, (2) SCHO'::. TVPL, (3) schlxjl sex, 

( ^ ' 3 J ! K>0 L S I Z i:: , AM i) { 5 ) )<KG I ON' 





Form 


Degrees ot 
Freedom 


F Ratio 


Level of 
Significance 






1;3720 


4.8 


0.026 


."J t.' X 


n 
r\ 


1 ; Jkdhh 


U . Z 


0 . 620 




CJ 


1; 3585 


14.8 


0.000* 




A 


3;3707 


58.1 


0.000* 


. 1 . ^ i^O 1. If < 


li 


J ; jb Jo 


44 , 9 


0 , 000* 




C 


3; 3567 


92.0 


O.OOD^ 




A 


2; 3737 


24.9 


0.000* 




}A 


2;3G6G 


14. G 


o.oc 




C 


2; 31.96 


46.8 


0.000* 




A 


3;373G 


3.1 


0.024 


I'; t ■ ) 1 


Is 


3;36G5 


3.5 


0.014 




C 


3;359S 


3.0 


0.026 




A 


8; 3407 


2.7 


0.006 




B 


8;3333 


2.2 


0.023 




C 


8;3271 


2,4 


0.013 



* p ^' 0.001 



fill- ALthouqn males scored slightly higher than females on 
•>!;vironmontal boliofs, only the means on Form C were deemed to 
no significantly different. Since the differences on two of the 
tiiroo forms did not exceed the accepted level of significance, 
t:\r' --^ated hypothesis that "tliere are no significant relation- 
.-ihip.s between expressed attitudes toward the environment and 
;'t'x" VMS retained. Regression analyses indicated that sex did 
n.:" ':-':>at.r Li^uto -jppreciably to tiio variance on belief scores 
: i:. Iv 4. ih) . 

' ■ ' ^.21 ' ^'^^ ^ c a s of factual and c on ce p t u a 1 k n ow 1 e dq e , 
-^-ii'-ff*- t-ists d-rf^iO.is tr.i^ i that tTramnar and non- 
rn,untainod schools r)roducod ■ i f icantly higher belief scores 
t.Mn r:omj:rohensive schools, : . ch in tvirn achieved significantly 
i.'.'tt^'r I'^.m b'ocondar-/ modern oc.ioolo. Df .^ll the variables, 
" ;":-.-:nd.iry modern" accounted for most; ^^f the variance on beliefs. 
V'. , t'nis wa.;, :-:ily jurut .rcont of tno variance, 

.•At.:i'>t b'^ conr> Ldert'd -i v-ry --ff'^ • ^ re die tor of iow(jr 
1 ^ 1 t -'xjc.'rf'S . 
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.•arrm.l i-ant ai f for.-iiC.-, v/.to ^ihown on all for;:u5 , 
"^'^i -'->y" ^^-i^i "-^11 qirl" schools :>roducinq significant 
11 i:i..r- ...'iutf .-..:oi\'S tlum t:.:'.^ "rnixod" schools. Only about one 
: •r.'- .'t ..t" varLa:i.;o //as contrihut-d by "mixod schools" 

('ta:;l > -l . , ) mai:in>-i this vauiablo a poor predictor of envxron- 



.^^r;:b^;iL_t.^li• ^liqnit leant di t f t>roncos in beliefs were 

i'::t:. .t" ! WLt:.;i rt Sf'Cct to sc^iool oize. 

::o significant reqional differences wore found in 
'•nvi ron:ra?:itai belief scores. 



-..k'.L^JrPj.^i:! liilLi Jr'I^^ll^ Li'IL ^'''•^P ^ 1 Percepti on of 

iLvn uVJl > asked pupils to identify from a list of common environmental 
pi-obl.;:as tnr oae tiiat th^jy tiioucjht to be most serious in their home 

■oinrnunity. Similarly, item ABC20 asked pupils to indicate tiie problem 
tnat th'-/ r)ezceived to be most serious in Britain. In order to determine 
w!i,^taer siqnificajit relationships existed betrveen pupil perception of 
envi runiH'jr.tal problems and the independent variables of sex, school type, 
s-,:aool >.:x, .siiool size and region, chi-square analyses were performed on 
the data pooled from the three forms. The results of tiiese analyses (and 
the .Hircoat r..-sponse on each alternative^ are provided in Tables 4.19 
t:— ouqf- 4.26. It should be noted that lata from a very large number of 
sviij jt_-;:t.s (in excess of 10,000) wore used in these analyses, with the 
riisult ^-lat rativjr small variations in the response pattern (which may 
aav- uo i^ractiral ip^.pl ications ) arc reported as being significant at th^ 
I lev-1. 



l.ujles -;.19 and 4.20 indicate significant differences m 
the response of males and femalt^s to these pprceptual questions. 
Males appeared to be more concerned than females about land use 
Hid water pollution, while females expressed greater concern 
irjout traffic accidents and crime (especially for the nation). 

(b) School 'iVpe . Siqnificant differences in response patterns by 
school type were detected (Tables 4.21 and 4.22). Pupils in 
non-maintained and grammar schools expressed greater concerr. 
ov^ir land use and water pollution than their peers in compre- 
hensive and secondary modern schools. Non-maintained school 
pupils were also more concerned about local over-crowding bu:: 
less worried about crime as a national problem. Comprehensive 
school respondents emphasized local c. a.me , while those in 
secondary modern schools were more concerned about traffic 
a.:'CLdonts than tlieir peers in other schools. The most frequently 
seh?ctr:d response of secondary modern school pupils to item 
Ai3Cl.^ was "none of the above are prol lems in our community". 

^-yohool Sex. Tallies 4.23 and l.:M exhibit significant differences 
in response patterns by school sex. "Ail boy" schools emphasized 
tlio problems of land use and water pollution to a greater extent 
tiiOTi the otii^-r schools, while "all girl" schools showed greater 
-oncern for crime and local traffic accident^. Pupils in "mixed" 
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TABLE 4.19 

L)isr:ii:u TUX. of rl:sponsi:s (as percl:;t) o\ itmm abciq by sex 



Reapons* Alternativea 





a 


b 


c d e f 


g h 


i 


Hale 


15.5 


9.5 


10.6 9.4 10.9 6.3 


4.3 13.9 


17.6 


Pcnale 


13,4 


14.8 


10.1 7.7 11.6 8.1 


4.0 15.2 


15.0 


N - 10,934 


- 99 


.6 


8 deqreea of freedom 


Signlf Icanci «■ 


0.0000 








TABLE 4.20 






DiSTKLBL'TION OF 


ili:SPO.\^SES (AS PERCENT) ON ITEM , 


ABC20 BY SEX 










Response Alternatives 








a 


b 


c d e f 


g h 


i 


Male 


10.4 


8.8 


12.6 10.4 7.4 26.0 


5.5 17.9 


1.1 


Female 


7.8 


10.1 


11.6 6.2 5.8 26.9 


4.9 26.1 


0.7 


N - 10,934 


X2 - 


185.3 


6 degrees of fraedon 


Significance - 


0.0000 



TABLE 4.21 

i3ISTRIBUTI0N OF RESPONSES (AS PERCENT) 
ON ITEM ABC19 BY SCHOOL TYPE 



Response Alternatives 





a 


b 


c 


d 


e 


f 


g 


h 


i 


CGmprahena ive 


14.3 


12.6 


11.0 


7.6 


V\9 


6.6 


4.1 


16.1 


14.9 


Sec. Modern 


13.7 


12.9 


9.3 


8.0 


il.7 


7.7 


4.5 


13.9 


18.4 


Grajnmar 


16.7 


11.5 


10.6 


10. e 


11.5 


6,9 


3.5 


12.8 


15.7 


Non*na Inta ined 


14.4 


9.0 


10.1 


11. ; 


11.7 


10.1 


3.6 


12.5 


17.0 


N - 10,902 


X- - 93. 


.3 


24 degrees of 


freed ore 




Significance - 


0.0000 
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OLSTRIBITION OF RESPONSES (AS PKRCKNT) 
ON IT1<M ABC20 BY SCHOOL 'HPfi 



Reaponaa Mtarnatives 





a 


b 


c 


d 


e 


f 


g 


h 


i 


Cooiprehans ive 


9.3 


9.1 


11.8 


8.0 


6.6 


25.8 


5.8 


22.6 


1.0 


Sec. Modarn 


7.2 


11.8 


11.8 


6.3 


•6.8 


27.4 


5.1 


22.5 


1.2 


Granmar 


10.4 


7.2 


13.7 


11.0 


5.2 


26.4 


4.0 


22.0 


0.2 


Non-maintained 


12.5 


5.7 


12.8 


12.7 


8,1 


25.5 


4.3 


17.5 


0.9 



2 

X - 174.7 24 degrees of freedom Significance - 0.0000 



TABLK 4.23 

DISTRIBUTION OP RESPONSES (AS PERCENT) 
ON ITEM ABC19 BY SCHOOL SEX 



Hbsponsti Alternatives 





a 


b 


c 


d 


e 


f 


9 


h 


i 


All Boy 


15.9 


9.1 


11.9 


10.2 


10.5 


8.9 


4.1 


12.5 


16.9 


All Girl 


12.4 


15.1 


10.2 


9.0 


10.4 


8.5 


4.1 


15.9 


14.5 


Mixed 


14.6 


12.1 


10.1 


8.1 


11.7 


8.0 


4.2 


14.6 


16.7 


N - 10,987 


- 64.3 




16 degrees of 


freedoo 




Significance - 


0.0000 



TABLE 4.24 

DISTRIBUTION OF RESPONSES (AS PERCENT) 
ON ITEiM ABC20 BY SCHOOL SEX 



Response Alternatives 





a 


b 


c 


d 


e 


f 


9 


h 


1 


All noy 


13.3 


6.5 


11.2 


11.9 


7.3 


27.1 


5.1 


16.4 


1.1 


All Girl 


8.5 


8.3 


11.7 


7.0 


5.3 


29.3 


4.4 


24.9 


0.6 


Mixed 


8.2 


10.4 


12.5 


7.8 


6.8 


25.5 


5.4 


22. 5 


0.9 


N - 10,987 


- 151.7 




16 degrees of 


freedoo 




Significance 


0.0000 
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jchools chose traffic accidents ds d national problem more 
f re*.{Utjntly than their peers in schools segregated by sex. 
ThtJio differoncej noted for "school sex" appear to be largely 
duv? to the variable "sex". 



^V^'iiool Siz e, Significant differences in pupil perceptions were 
not detected with respect to school size. Tables giving response 
patterns are therefore not presented for this variable. 

^'-^ ii^^IiLSD." ^icfTiificant regional differences were evident in 

responses to items ABC)>J and ABC20 (Tables 4.25 and 4.26). With 
respect to local problems, the most striking result was the 
popularity of tae response that "lone of the above are problems 
in our community". In fact this was tlie most frequently selected 
alternative in East Anglia (23.0%), the South West (21.1%), the 
I::ast Midlands (19.6%) and the Wesu Midlands (16.7%). Land use 
problems were emphasized by the South East, East Knglia and the 
f>outh West; traffic accidents by Greater London; air pollution 
by tile West Midlands and North; water pollution by Yorkshire 
and ilumberside and East Anglia; over-crowding by Greater London; 
and v:rime by Greater London, the North, Yorkshire and Humberside, 
tho South East and Nortli West. 

In the case of item ABC20, pupils in every region identified 
the two most serinn? problems in Britain as "over-crowding" and 
"crime" . 



Relationships between "Source of Knowledge" and Pupil 
: :nvironmeatal Knowledge and Attitude 

Item ABC18 asked pupils to identify whetlier they gained most of their 
knowledge about the environment from general education at school ("regular 
.x)urses"} , special environmental courses at school ("special courses"), 
private reading, the radio and TV ("reading-media"), or talking with 
parents, friends and other people ("discussion"). Analysis of variance 
procedures were used to determine whether significant relationships existed 
between pupils* perception of their "source of environmental knowledge" 
.and their level of environmental knowledge or attitude toward the environ- 
ment. Mear. factual, conceptual and beliefs scores of pupils responding 
to the four alternatives on this item are given in Table 4.27, and an 
;ui JVA sa^-nary (from the three forms) is presented in Table 4.28. 

t (.)S L hoc .5::heffe tests showed that on factual items the "reading-media" 
•jr.-)up scorvd significantly higher than the "regular courses" and "dis- 
cjjoLon" fjroapt., while die "reading-media" and "regular courses" groups 
(orformed £;ignificantly better than tlie "special courses" group. On both 
tiie co:if:e:;taaj * nuwlodcje and belief scrtivoiis tnc " reading~medic\" group 
; jored jiqnificantly higher than both r. 'aiscussion" and "regular 
cour-;e3" groups, and they in turn prO'^; .'; vi significantly ' jhcr means than 
t::o "special courses" group. 

3 L'-::. i r"i .;a:itly higher levels of O:iviron:rir.?i.r.. 1 ' •. )V7 ledge and more 
ptjjLtiv ) i c'ci tiide*-: of pupils who identified t;i .r major source of environ- 
iutintal knowledge as "reading, tlie radio and ) . and the significantly 
poor, r '<nov;lL'dge and attitudes of pupils who identified their major source 
a:J "3;.>'. ;ial ..:rivironmental courses at school" raises some interesting 
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ri.^irM^{r:i ■:: .>[- (a:' e^I'kCi-:::t) r^r: t .:: \. :io by region 



Response Alterr^tives 





a 


b 


c 


d 


e 


f 


g 


h 


i 


North 


12.9 


11. 0 


14.2 


8.6 


10.7 


4.4 


5.1 


18.9 


14.2 


Yorks 6 Humb. 


10.3 


13.4 


11.4 


12.8 


10.1 


6.2 


3.9 


16.1 


15.8 


North West 


13.5 


11.2 


10.2 


10.6 


12.5 


6.3 


5.4 


15.2 


15.1 


East Mid. 


11.4 


10.0 


10.2 


8.7 


13.3 


9. J 


3.B 


13.7 


19.6 


West Mid. 


15.2 


11. ^ 


14.4 


5.9 


12.9 


8.5 


5.0 


9.8 


16.7 


Eaat Anqlia 


17.3 


7.9 


7.0 


12.2 


12.2 


8.9 


3.3 


8.1 


23.0 


Greater London 


11.9 


17.3 


11.4 


5.1 


7.8 


11.4 


3.3 


19.5 


12..2 


Other S.E. 


18.2 


13.0 


7.7 


6.0 


11.0 


9.0 


3.6 


16.0 


15.5 


South W»ist 


16.9 


13.1 


6.7 


9.2 


11.1 


7.8 


3.3 


10.7 


21.1 



N - 10,018 X*^ - 431.1 • 64 dogreaa oZ freedom Significance « O.OOOO 



TABLK 4.2G 

DISTKl3UTI0N CF RF.SPOIVSES (AS PKRCL:NT) ON ITEM ABC20 BY REGION 



Response Alternatives 





a 


b 


c 


d 


e 


f 


g 


h 


i 


North 


7.7 


11, 


.5 


14.4 


8.5 


5.9 


23.5 


4.7 


23.4 


0.5 


Yor)ui & Hunb. 


6.4 


10, 


.4 


13.7 


8.2 


5.9 


22.2 


4.3 


27.3 


1.5 


North West 


7.2 


11, 


.4 


12.0 


7.9 


4.7 


23.8 


5.7 


26.6 


0.7 


East Mid. 


5.5 


10, 


.3 


9.7 


8.4 


8.6 


29.8 


4.7 


22.3 


0.7 


West Mid. 


8.7 


9, 


.7 


11.4 


7.8 


8 0 


27.0 


5.8 


20.9 


0.8 


east Anqlia 


8.7 


12, 


.3 


15.5 


7.1 


'^.6 


29.4 


5.2 


16.6 


0.5 


Greater London 


9.5 


7, 


.4 


11.6 


5.6 


5.4 


31.6 


4.7 


22.7 


1.4 


Othc* S.E. 


12. 5 


7, 


.5 


11.2 


8.0 


6.5 


28.6 


5.4 


19.4 


1.0 


South West 


8.5 


12, 


.1 


12.9 


9.4 


8.4 


22.6 


6.3 


19.3 


0.5 


N - 10*01/ 


- 244, 


.1 




64 degri^es of 


freed on 




Significance - 


0.0000 
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TABLE 4.27 

/:ti;al, cd:;ceptual amd bclikf scores o:; item abcis 

LWTA POOLED FROM FORiMS A; li AND C) 



R * lar Courses 



Factual Items 
(Part 1) 

7.43 

7.06 

8.29 

7.33 



Conceptual irons 
(Part 2) 

5.80 

5.44 

6.49 

5.85 



Belief luems 
(Part 3) 

8.62 

8.18 

9.40 

8.62 



TABLE 4.28 

-''M:V.-vV sifi.MiFICA.NCE LEVELS FROM AN ANALYSIS OF 
VAIUAJJCE JF RESPONSE PATTERNS ON ITEM ABCIB 



Form 



Degrees of 
Freedom 



Facr.ual 



A 
B 
C 



C 

A 

B 



3; 3729 
3; 3653 
3; 3586 

3; 3723 
3;3653 
3; 3586 

3; 3729 
3; 3G53 
3;3f;8C 



F Ratio 



53.8 
37.^8 
32.2 

5B . u 
33.3 
27.2 



3S.ri 



Level of 
Significance 



0.000* 
0.000* 
0.000* 

0.000* 
0.000* 
0.000* 

0.000* 
0.000* 
0.000* 
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1.0 



!.l 



25 



I 3 
0 



' ' ' '^"'^ • ' ■ I * -i^ni-. -.:u>wii;; uuut L;i. ■ .j^::k;a Liona L experience 

' ■ ' Mii^^. ; '^i t.v^ tes;>c)nM-ji;t::! ; :inJ -t^rtaiiily no causal rela- 
- i: ■• 1 ::,^vv-ver tne i\:.;.iif.: on ittMn ABCL8 (incLudiriq 

-i i-ri.-y - r- ;r m -MrHer ir^. 'V.iblo ^, )) t.^nd to reaffirm 

f'^' ' -^K^iia .i-i an edujatioiial. tool. In addition to 
• "''-'^ = .iri.i quantity of sr^orirl nrivi ronirental counsefi , it 

■•^^''^^^ ^ .'.-••'in /.i;.' to laf.-rn.Lfy r tr/i foniru-nta I edacation ."ifforts in tiiose 

'^^Mority )f i-upiLs alr.'Miy is>r'\MV---^ to :)e tlie prime ^iource 
^ ' t ' ;n • 1 r >w i • - i i - ' . 

'.'■> ' V' : ' .l*"l^/^■lL .•^JJ:iL'^^^^^7L'^_'\^^ Kp.owJ ed(je and Attitude 

:n o:de.r r-v-iL t ■ d a t ionsh ips Unit miqht exist between factual knowleo-^r;- , 

ia/.'ptuaL knowL'dqr aad attitude.s, frorrelation coefficients wore computed 
n.-tA.'-n t.iiv tv)^al :soort-.> on the factual, conceptual and boLiof sections 
of ...i.-n torTii SPSS subproq raimfe SCATTL-RGF^l. In addition, SPSS 

-uiK r:: jraminr- ri-.AK.-* i-'n<R was used Lo compute the PEARSON product-moment 

:orr-»Lat :.)n cc> « f f i • : i .-n ts between all i temii cn ForraS A, B and C. 

WiLa th :.a::u)t.r or cmjcs h^rinq in (}xc«.'ss of 3^300, a correlation coefficient 
^-'''^ foa:ic. to be statistically significant at the 0.001 level. Since 
jor re latton cocffiCL-^nt accounto for an extremtoly sma'.l amount of the 
v.u-ian:.^ rctMit^ it was decided to select a correlation value that 

repre-iijntied at lea:;t one [v^rcent of the varidince. Thus, in examining 
re iationsai ps betwe^-n items, only correlation coefficients exceeding 0.10 
' '.I M v^-re acv:'.'p)tt,d. ?he probability of falsely claiming a signifi- 
j-x:\z vorrelation b.^twoen I'^'-ms was thereifore considerably less thaui one 
in a thoa.san I. 

lae correlation :0'^f f icie^its (signi f icarit at tae 0.00001 level) between 
t';tal 5-:')res on thr^ factual, conceptual and belief sections of eacli form 
arv pr-'.v.'nte 1 :K'iow in Tacle 4.20. 



TABLE 4.29 



C>iR?i^:^\Tr^MS BtiTWEEN TOTAL FACTUAL, CONCEPTUAL 
A:iD BELIEF SCORES ON EACH FOI<M 



Corr. Coefficient Corr. Coefficient Corr. Coefficient 
Between Factual & Between Conceptual Between Factual 
Conceptual Scores and Belief Scores and Belief Scores 



Fcnr^. A 0.446 
Form B O.AbS 
Form C 0.433 



0.466 
0.482 
0.494 



0.359 
0.349 
0.-A51 



Fiah'^r t.r.msformat ion-j w^-re used to calculate average correlations 
acro:;::; tiio throt^ formi: and to show that the differences between tliese 
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?icm: 4. 1 corri:lation3 between items form a 



fACTUAL xmeoGE 



CONCEPTUAL KNOWLEDGE 



BELIEFS 
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A dot (f) indicates a positive 
correlation coefficient 
greater than 0.10 
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FIGURE 4.2 CORRELATIOHS BETWEEN ITEMS FORM B 
FACTUAL tmm CONCEPm KNOWLEDGE BELIEFS 
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FIGji^' 4.3 CORRi-LATIONS BETWlEII ITEMS FORM C 
FACTUAL KNOWLEDGE CONCEPTUAL KNOWLEDGE 



BELIEFS 
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average correlations wore significant. The results indicated that the 
strongest relationship exists between conceptual knowledge and attitude 
(composite belief score), with a slightly weaker relationship between 
factual and conceptual knowledge. The lowest correlation was found to be 
between factual knowledge and attitude. 

Figures 4.1, 4.2 and 4.3 provide a visual impression of the items that 
correlate positively with each other (r > 0.10) on the three forms. It 
is immediately apparent that the relationships between individual items 
support tl\e results described above, in which total scores were correlated. 
When the results shown in Figures 4.1, 4.2 and 4.3 were pooled, signifi- 
can^ correlations were found to exist between 36.9% of the conceptual and 
belief items, 23.3% of the factual and conceptual items, and 15.0% of the 
factual and belief items. This reinforces the earlier finding that the 
strongest relationship exists between conceptual knowledge and attitude 
while tile weakest relationship is between factual knowledge and attitude. 

Results of Testing the Null Hypotheses 

Based upon the preceding examination of relationships between variables, 
the following decisions were made to retain or reject each of the null 
hypotheses stated on page 7. 



Hypothesis 



Decision 



1. 



There are no significant relationships between the 
level of environmental knowledge and 



a) 
b) 
c) 
d) 
e) 



sex; 

type of school attended; 

sex composition of the school; 

school size; and 

region of school attendance. 



Rejected 
Rejected 
Rejected 
Rejected 
Rejected 



2. 



There are no significant relationships between 
expressed attitudes toward the environment and 



a) 
b) 
c) 
d) 
e) 



sex; 

type of school attended; 

sex composition of the school; 

school size; and 

region of school attendance. 



Not rejected 
Not rejected 



Not rejected 
Rejected 



Rejected 



3. 



There are no significant relationships between pupil 
perception of environmental problems (both local and 
national) and 



a) 
b) 
c) 
d) 
e) 



sex; 

type of school attended; 

sex composition of the school; 

school size; and 

region of school attendance. 



Not rejected 
Rejected 



Rejected 
Rejected 
Rejected 
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Hypo thesis 



Decision 



4. There are no significant relationships between pupil 
percoptioa of "source of environmental knowledge" 
and level of environmental knowledge or attitude 
toward the environment. Rejected 



There is no siqnificant relationship between tlie 
luvel of factual environmental knowledge and 

expressed altitude toward the environment. Rejected 

There is no significant relationship between the 
level of conceptual environmental knowledge and 

expressed attitude toward the environment. Rejected. 



Although many of the null hypotheses were rejected, it should be re- 
omphasized that the variables of sex and school type ("secondary modern") 
accounted for most of ttie variance. Thus for practical purposes it 
should be remembered that differences noted in school sex, school size 
and region were to a large extent a function of the variables sex and 
scnool type. 
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CliAPTER V 



SUMMARY, CONCLUSIONS AND IMPLICATIONS, 
AND RECOMMENDATIONS 



Summary 

In response to the recent upsurge of interest in environmental matters, 
there has been a flurry of activity in England to develop environmental 
education programmes and introduce them into the school curriculum. Much 
of this curriculum development has been somewhat subjective and intuitive 
and has taken place without the benefit of having objective measures of 
the pupixs* current environmental knowledge and attitudes. Thus the major 
purpose of this study was to establish baseline data relating to the 
environmental knowledge and beliefs of English teenagers in the final year 
before the majority leave school. An additional objective was to examine 
the relationships between variables that might be of interest to curric- 
ulum developers and educational deci s ion -make rs . 

The instrument developed for tlie survey consisted of three questionnaires 
(Forms A, B and C) with each questionnaire containing a total of 45 fac- 
tual knowledge, conceptual knowledge, belief and perceptual items. All 
items used in the instrument were thoroughly tested in a pilot study con- 
ducted in representative English secondary schools, 

A sample of 500 secondary schools was randomly selected to proportion- 
ately represent the major types of school in every region of the country. 
Packaged materials were posted to the selected schools witli instructions 
to administer the instrument to 30 pupils in the 5th year. A total of 
383 schools (76.6% of the sample) returned completed answer sheets, 
providing information from over 11,000 pupils. The answer sheets were 
machine scored, with pupil responses being automatically punched onto 
con^uter cards. Th'e data were then transferred to magnetic tape and 
analyzed by standard computer programmes. 



Conclusions and Implications 

In this section the major conclusions derived from the analyses of data 
will be summarized. In addition, the findings will be related to past 
research, and implications which can be* drawn from this study will be 
discussed. 

Measures of Environmental Knowledge and Attitudes 

(1) In general, pupils responded poorly to factual knowledge items. Only 
14 of the 43 factual knowledge items were correctly answered by more 
than 50% of the pupils, and the overall correct response rate was 
approximately 46%. 
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1-) ruiuls ci'^mons trated a greater understanding of environmental concepts, 
witii a:i i.vt-rali corroct response rate of a little over 60%. Seven- 
t'jon ot trie 24 concoptuai knowledge items were correctly answered by 
n\ot'j tii.ui [>Oib of the respondents. 

i .i) Huspons'j patterns <.>n the belief items indicated that pupils have a 
nioJerat.jly positive attitude toward the environment. About 60% of 
all responses on this section were "in agreement with the panel"? 
and on 27 of the 37 items more than 50% of the pupils selected the 
environmentally positive alternative. 

The results described above are strikingly similar to the response pat- 
terns observed by Bohl (18) and Perkes (104) in the United States and by 
biyers (53) in Australia. In these studies, pupils at the equivalent 
qrade level were reported to have a generally poor grasp of factual 
environmental knowledge (with higher levels of conceptual knowledge evi- 
dent in the United States), and yet they tended to express positive 
environmental attitudes on the affective questions. This led Bohl to 
.;onciude Uxat ijecondary school pupil environniental attitudes could be 
• :on3idered "learned responses", and since they lacked "a strong base of 
co.jnitive ir. Lomation , tiiese attitude responses on the part of the student 
ohouLd net considered firm beliefs." (18, p. 166) 

r:;o r a trier Low level of environmental knowledge revealed in this survey 
should Lo a matter of some concern to the educational community. Although 
it mi.ijhc: oe arqued that many of the factual questions were difficult, they 
never- the- icrjs relate to issues of great consequence to the health and 
well-being of the English people. Since responsible decision-making is 
dependent upon a firm foundation of factual information, it is of impor- 
tance to tomorrow's society that today's youth be provided with a sound 
basis of environmental knowledge. This study has revealed a number of 
misconceptions about aspects of the environment; and it is these areas of 
general misunderstanding that should receive the close scrutiny of those 
involved in developing environmental education programmes. 

Although it has been reported that pupils generally appeared to have 
positive attitudes toward the environment, this should be no cause for 
complacency. It was also noted in Chapter IV that pupils' environmental 
attitudes tend to be strongly positi/o when the object of concern does not 
impinge directly on their lives, l-it are relatively negative when some 
personal sacrifice may be requL. 1. For example, a large majority agreed 
ti'iat "man has a moral respons i:. , ^it, - to protect the natural environment" 
(B4.5^), while fewer then one-half . elieved tlaat we need to decrease the 
use of the car as a major .ans of transportation, that community stand- 
arris for pollution are rjr., important than industrial growth and develop- 
ment, and Uiat most couj-l- :^ :>hou] i not produce more than two children. 
Perko ^ r 'cocfnized a simii i >.i vn of responses to affective items and 
conci ^ i >i tiiat 

...environmental attitudes whic!, .}nd to bo broad in nature and 
r.ossosi; little personal commitment are vit^wed ^avorably. However, 
when those attitudes become more specif 1 c md an obvious change 
in persoi.al actions logically follow-;, • -ijuils tend to remove 
the dissonance by not making the trans f from general to specific 
or by changing personal attitudes to correspond witii their present 
actions. (104, p. 138-139) 
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if a {;rinary •/dacaLional joal is to be tht^ dcvolopment of positive 
•.:nvLronir...nt..il at:t:LtMa^-; •spoci.ally wit;. r-f3pcct to issues and situations 
tiiat Lrivolv:., jumo p^-rr^oaal co.^nitment and sa.-;rifice) , then much effort and 
rcj-:arcn rnuot. u-.' di rcc t-' i tov/ard est.iolishincj effective means for achiev- 
in.j tai-.i ,Mid. If attLt. .i-;- of youna j eople are to ::o translated into 
r- :iponoir. I-:- social b^-h.^vi our, it would appear that these attitudes should 

deeply ror^Le-.i and badod upon knowledge, experience and conviction, 
rather tnan u; erf ic i ally "It.arned" or instilled by indoctrination. 

•<'.'Iati on:sriLps betw..,-en Environmental Knowledge and 
At titude and Selected Variables 

(1) on fac;tual knowledge scores, sirjnificant differences were found with 
respect to sex, school type, school sex, school size and region. 
Howev.^r regression analyses indicated that the differences observed 
on school sex .ind school size could to a large extent be attributed 
to tiie nicjh perform£ince of males over females and the poorer achieve- 
ment of pupils in secondary' modern schools. 

(2) The response patterns on conceptual knowledge items differed signifi- 
cantly with respect to school type and school sex, with less pro- 
no'onced significant differences associated with sex, school size and 
region. Of the variables under consideration, most of the variance 
could be attributed to "secondary modern" and "mixed" schools, with 
botn categories performing relatively poorly. 

(3) On total belief scores, significant differences were found with 
respect to school type and school sex; however differences in sex, 
school size and regional scores did not appear to be significant. 
Some variance could again be attributed to the variables "secondary 
modern" and "mixed", with pupils in these schools expressing sig- 
nificantly poorer environmental attitudes than their peers in other 
schools . 

Regression analyses indicated that most of the observed vari:. ., • ^-ould not 
be attributed to the demographic variables measured in thit. stu::/. but was 
probably due to personal factors such as intelligence and ho ; -. -bd ;kground. 
Of the variables under consideration, only "sex" and "secondary modern" 
(and to a lesser extent "mixed") accounted for an appreciable amount of 
the vari^ince. 

It is not surprising ttiat pupils in secondary modem schools did not per- 
form as well as their peers in other school types, since children of 
lower ability are channeled into the "modern" schools. Perhaps of greater 
interest is the fact that males performed significantly better than females 
on factual environmental knowledge, although differences in environmental 
attitude did not appear to be dependent upon sex. This result supports 
the findings of onher researchers mentioned in Chapter IT. Perkes sug- 
gested that such findings "might be explained in terms of differences in 
scientific background of males and females" (104, p. 139), since many 
topics involving facts about the environment are studied in science 
courses, and science subjects are elected by males more frequently than 
fem.Ues. Eyers, on the other hand, favoured the suggestion that the 
"generally poorer performance of females at the secondary level might be 
due to a decline in motivation brought about by their view of the role of 
females in society" (53, p. 118). Both of these explanations have merit. 
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• i. . : * ! ri ■.•nro.r :.. .it t rrrj in sci- nr-i to iri-iuf^'o more f(^males and 
'v*^. I r-:jr; :iULm j . ui ft: in t'l'^ 1 f -inaqi/ that won'''n have of thoir role 

: . , ff-rhai:; tiiv r rei;^-r;t :ii 3 crepancy bet:wt.';>u tine soxf-s on environ- 

■f ii kii' ..V i j. n 1 imina t<id. T;* the mj.ant i " ■ • , '.ho significant sox 

'i^ f t ;rer. :iu,.NM bo t^okun into iccoimt in the planri f environmental 

•ida c* a t i on o r og r a*Txio s . 

:•■<.♦ latiof i.'ihii) botwoon K nv iron men tal Knowledge and Att i tudki 

In (.x.iminiri'r tne relationships between the responses on the factual know- 
i':d:y:, coriC^^r^tua 1 knowledge and belief sections of th'j instrument, it was 
fom;.'i it. 

(L; t^.o strongest relationship exint.s between conceptual knowledge and 
j»ttitudo (r = 0.48 on total scores); 

{2} a slightly weaker relationshixj exists between factual and conceptual 
kncwl^'dgL: (r ^ 0.44 on tx>tal scores); and 

(3) th{; it roLatiori.'ihi^ is between factual knowledge and attitude 

r'.iiult:; ..^^.j at thf.; fi:idinfj5.i of other research workers mentioned in 
'Jfia[; t'. r 11 and provide a more precise measure of the strengths of these 
relation. ihij ; than any of tho previous studies concerning environmental 
knowledge and attitudes. Without diminishing tlie value of factual en- 
vironm^intal knowledge (which was mentioned earlier as a prerequisite for 
responsibl e 'loci iior.-m.ik i n j ; , these results appear to underline the 
j.mportorK-.' of conceptual knowltidgn in the development of positive environ- 
mental attitud(^s. Altiioujii no causative relationship has been domon- 
.trat:«»d, the r^ilatively strong corr- ation between the conceptual and 
i>* \ ifit Sf3ction:i :iU(ig»'i.tM that th" 'leveiopment of sound concepts might be 
a ijroductiv^j means of leading to Lae establishment of positive attitudes. 
The importance of conceptual develox)mont has been stressed by many educa- 
tors, cind these findingF. not only support their position but are a 
r';min'.l»!r tliat conceptual linderstanding should be a prime objective of 
«T.vi. rorunenta I education programmes. 

^ 'J:5iiL^ Jl; ■/S^~i: ^-ions of 1 ; ny ir on rn n nta 1 Probl e ms 

(i) With respect to local environmental problemn, the most frequently 
.;elect'*d rf'Mpon?i'» (Kx.U) was "None of the <i})Ovo are problems in 
our community'*. Thus a sizable number of pupll.«-i diti not perceive 
th<ifj.. common probhins to i>e of concvrrn in tJieir immediate 
fiurroiuidings . 

i.l) ''<ti tilt! national I'.t iM't all but a few pupihj (0.9%) wore prepared 
t^t idtjriti fy an "hvi r 'nment.al j^robl^m. Overcrowding, wliichj wafj of 
Jittlt! concern it\ locU c;oti\munit ie5i , emerged afi thu major con(:ern 
(or aritalfj a wru>le, clor^ely followed l»y r;rime. 

;iMhiri li f f er"n<;r«'. i.n pupil pe t ';<'|>tion!r; of both local and 

i « :.ivi roiuikMit:/! 1 problem:; w^^r^* found wjtli -jfioct to uca, 

•■•^'C'jl f.i'"r school v.K, and fMi'^n. .Significant;, di f f <trorK>Mi in 
]>• r<.'ept i<.)ri3 werr> fjot rletecterl wj t,h renpect to firhool nlv.o, 
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7ht; rtj^lt'.; of tJiMiv aualv:3*. .j qiva somo idea of tiic unviromnental problems 
♦wTiat n;x::n iir^.'ut the- mind:i of young pooplc. For the country as a 
wuol'j, oOcLotai i^ro;:;i<_nii :jac i as ov(ircrowding and crime wore considered 
rnor^ S'.ji lous than proolems relating to the physical envi rcnrnent (such as 
wat».'r rir.d air £/t-;liution) . Tht? fact tnat an appreciable : 'oia' ( r of pupils 
Lj^.-Liuvo'i that none of the listed environmental problems wt r serious in 
t-ri».}ir fiono cumnunities (but wore problems for the nation), ay indicate 
th»i txtjv'l for an incnraii'Mi emphasio on local studies. 

iM^>ii rorc(.;^ tion5; of " Source of environmental Kp.owledge" 

(L) Ff Wer than 40^. of t)ie respondents believed that th^-, had gained most 
of thf'ir unvironmental knowledge from their formal schooling, while 
oy/tjr hO'i indicated that this knowledge has been gained outside of 
the classroom in "self-educational" activities. In the perception 
of these pupils the media appears to have been the most important 
soarce of their knowledge (48. . while special education courses 
iiave made a relatively small imijact (6,9%). 

(-i) Pupils who identified their major source of environmental knowledge 
as "reading, the radio, and TV" scored significantly higher them the 
oUier groups on factual knowledge, conceptual knowledge and beliefs. 
'Vhoij^i who indicated that their major source of knowledge was 
'special environmental course.^ at school" produced signi f iceuit ly 
lower factual, c.'onceptual and belief scores than the other groups. 

-iUnce tl>isi item was designed to elicit tlxe pupils' perceptions of where 
they huve gained moiit uf their environmental knowledge, and does not 
necesHarily indicate the true source, some caution should bo observed in 
int»jrprf»ting the res[>onse pattern. For example, the fact that fewer than 
one-half of t>ie pupilfi believe that, they have gained most of their know- 
ledge in the clasjjroom does not. necessarily imply that schools are not 
doing ari adequate job in tjnvironmuntai education; however it does tend to 
raise that suspicion. Pcrliaps tiu? most interesting outcome from this 
question is tiio importau\ce attributed by pupils to the media as a source 
of environmental knowledge. Wiilo attitudes developed through the passive 
receotion of information may not have the same influence on behaviour 
as attituden arising from personal investigation and involvement, it 
never- tJ-ie- less seems wise to look afresh at the potential of the media 
in this area. In addition to improving the quality and quantity of envi- 
ronmental education in the school curriculum, it would appear to be a 
fruitful strategy to intensify the covemge of environmental matters in 
iiew'ipaperi5 cin»i on th<' radio and television. 

Tl»»; qu«'Lition on the "jiource of environmental knowledge" was first used by 
ICyerfi in th<.' Au/itralian atufiy, and it is interesting to note the simi- 
larity of responu'j patt:<?rn:i in the* two countries. Australian Und Knglish 
pupils r♦^^pand«Hl to each <ilternatlvo within a few percentage points of 
<'ach otii'T, p<Tha[)M reflecting the ?iimi laritie.'i of the two societies and 
the currr'nt titat** of (hiVK^lopinant oi thr-ir <'nvi roiimental (education 
proqr<urim*Mi . 
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: .r.iii. fis pr-.'sonted in tnis study should be taken into account in 
*" .Lir'3 dovelopmont of cnvironnental education programmes in 
.r-. rl ir.'l. 'Jurricu lam developers should particulai : • • ?.ar in mind the 

U) Tht: baseline data collected in this survey pinpoints areas of 
iridd^^quate information and negative attitudes that may require 
additional emphasis in the curriculum. 

(ii) Without neglecting factual information, particular emphasis 
should be placed on promoting conceptual understanding, 

(ill) Differences relating to sex and school type should be recog- 
nized, especially in local curriculum development. 

(iv) It would appear from the analysis of pupil perceptions that 
there is a need to identify and study local problems to a 
greater extent. 

iv) I::.:iuc:ators should capitalize on the mass media (especially 
t'.^levision) as a means oC promoting sound knowledge and 
[>.njitivo environmental attitudes. 

The iristriimont usod in this study (or a modified version) might well 
be u:5f.d by individual schools or LEAs to establish their local 
coqnitive and affoctivr- baselines prior to developing environmental 
'urse:5 . 

Using data collected in the sur 'jy, it would be possible to isolate 
schoolf5 v/ith pupils having hiqh levels of environmental knowledge 
and/or positive attitudes. By examining thesa schools (subject to 
their permission) it might be possible to identify programmes, teach- 
ing practices or other factors that have contributed to these 
desired outcomes, 

Aiditional research on a number of topics peripheral to this study 
is needod. For example, we need to know more about the relationships 
botwoen knowledge and attitudes, and perhaps even more importantly, 
the relationships between attitudes and behaviour. Further research 
micjht '.'Xplore why impilii who [)Grcoive that most of their environ- 
mental knowlfMige comes from media sources have higher levels of in- 
formation find more positive attitudes; while another study might 
♦jxamin(^ why males possess more factual information than females 
without having more positive attitudes. 

lUyw that similar studies have been conducted in the United States, 
Au3tralia and England, comparisons should be made between the en- 
vironmental knowledge levels and attitudes of these pupils. Such 
information would provide some insight into the **exportability'* of 
oxi^Jtiri'i (and ponsibly future) environmental education curricula. 

It. iv. hof)0(l that this study might be useful, as a model for similar 
•nvirr)nm(:rital surveys i.n other countries. The data generated by 



surveys in a number of diverse cultures could provide the basis for 
developing models for an international environmental education 
curriculum, as recommended by the United Nations Conference on the 
Human Environment. 

The instrument used in this study should be readministered to 5th 
year pupils in England at an appropriate time in the future, perhaps 
several years from now. In this way chemges in the environmental 
knowledge and attitudes of secondary pupils could be measured, and 
trends that have curriculum implications might be identified. 
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APPENDIX A 



1. The Instrument* : Forms A, B and C 

2. Answer Sheets** : Forms A, B and C 



Answers coded on Part 1 are supported 
by references shown in Appendix B 

Answers coded on Parts 2 and 3 were 
selected by the panel using criteria 
presented on page 18. 



* Photo-reduced by 15% from the original 
**Photo-reduced by 23% from the original 
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FORM A 



Part I 



Directions ; Read all items carefully. For items 1 ~ 20, select the one 

response which yoa believe prrvides the best answer. Mark 
your choice in t .t appropriate* box on the Answer Sheet provided. 



The present population of Britain U about 

a) 57 million 

b) 67 million 

c) 77 million 

d) .87 million 



The population of Britain is growing at a rate which is 

a) more than that of the world »\verage 

b) about the same as the World average 

c) less than that of the world ^^vtrage 

d) zero 



At the yr^^u ,\t time Britain 

a) pioducea more food than It uses, and exports the surplus 

b) produccB just enough food to satisfy home needs 

c) must import about 5% of its food supply 

d) must import ibout 50% of its food supply 



Which of the following is most likely 
energy for the future? 

a) solar radiation 

b) tidal flow 

c) geothcrmal sources 
^) wind power 



to be an important world-wide source 



On several recent occasions in various parts of the world, the sale of ftsh 
has been stopped becf»ufl«! the fish have been found to contain high levels of 

a) thalidomide 

b) chlorine 

c) mercury » 

d) load 
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A 2 



6, Since about 1950 birds of prey (such as the peregrine falcon, golden eagle 

and sparrow hawk) have seriously declined In numbers. Evidence suggests 
that this Is because the pesticide DDT causes 

a) the birds to lose their ability to breed 

b) the birds to have eggs with shells that are thin and easily break 

c) baby birds to lose their appetite 

d) Immediate death to these birds If they eat food with DDT In It 



7. As a result of burning coal and oil the amc^unt of carbon dioxide In the 

atmosphifre is 

a) decreasing, but will not affect the earth's environment 

b) decreasing, with possible serious effects on the earth's envlronnivnt 

c) increasing, but will not affect the earth's environment 

d) Increasing, with possible serious effects on the earth's environment 



8. Some people object to the use of detergents and soap powders that contain 

phosphates. The main reason for this Is because phosphates 

a) cause the rapid growth of algae In lakes and rivers 

b) are poisonous to bacteria that help to break down sewage 

c) are harmful to the health of young children 

d) cause birth defects In fish and other aquatic animals 



Onrc DDT has been spread to kill Insect pests, It usually 

a) remains toxic for a few weeks only 

b) remains toxic for about one year 

c) remains toxic for many years 

d) remains toxic forever 



10. Torrcy Canyon 

a) is the site of a large dam In the United States 

b) Is an area of scenic beauty In Wales 

c) Is the site of recent discoveries of vast oil reserves 

d) Is the name of an uil-tanker that ran apround 
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12. 



13. 



14. 



15. 



The population of the world increased from thousand million in 19?0 to 
about 

a) 2. 5 thousand million in 1975 
bt 3.0 thousand million in 1^*75 
c; 4.0 thoueand million in 1975 
d) 5.0 thousand million in 1975 



A temperature inversion can be harmfu? because it 

a) putij more carbon dioxidv iijlu the air 

b) keeps air pollutants near the ground 

c) prevents horizontal air How 

d) produces pollutant particles 

The size of a population is affected by 

a) the birth rate 

b) the death rate 

c) the rate of iminigration and emigration 

d) all of the above 



Many organic wastes are broken down in waier. In the process, whal 
substance is taken out of the water*' 

a) carbon dioxide 

b) hydrogen 

c) oxygen 

d) sulpliur 



Solid particlfis that contribute to air pollution (i,'jch as soot and dust) lend lo 

a) increase the earth's temperature 

b) decrease tlie earth's temperature 

c) keep the earth's temperature steady 

d) have no effect on the teinpjiratare 

The major air pollutant (moasurea by weight) discharged by motor vehicles ih 

a) carbor» monoxide 

b^ nitroj^en dioxide 

c) sulphur dioxide 

d| partlcultite matter 
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At its present rate ot growth, the population of the world will double in about 



a) 15 years 

b) 35 years 

c) 60 years 

d) 100 years 



Which one of the following best describes the way In which you have gained 
most of your knowledge about the environment? 

a) general education at school 

b) special environmental courses at school 

c) private reading, the radio, and TV 

d) talking with parents, friends and other people 

Which one of the following problems do you think is the most serious in the 
community where you live*^ 



a) 


L*nd use 


b) 


Traffic accidents 


c) 


Air pollution 


d) 


Water pollution 


c) 


Rubbish disposal 


f) 


Over -crowding 


g) 


Public health 


h) 


Crime 


1) 


None of the above are problems in our community 



Which one of the following problems do you think is the most serious in 
Britain? 

a) Land use 

b) Traffic accidents 

c) Air pollution 

d) Water pollution 

e) Rubbish disposal 

f ) Over -crowding 

g) Public health 

h) Crime 

i) None of the above are problems In Britain 
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Part 2 



Directions : Carefully read ittms 21 - 30. and in each case decide whether 

the Btatement ia true or false. Xf you cannot decide, you should 
respond "Don't Know". Mark the answer of you. choice on the 
Answer Sheet. 



21. U sufficient water were available, virtually all of the land surface of the 
world could be economically used to produce food. 

a) True b) False c) Don't Know 

22. The interaction of environmental, biological and social factors determin'i-s the 
size, of human populations. 

a) True b) False c) Don't Know 

23. There Is an unlimited supply of energy available to man from fossil fuels 
(such as coal and oil). 

a) True b) False c) Don't Know 

24. Pollution caused by man may give rise to irreversible changes in the 
environment. 

a) True b) False c) Don't Know 



25. 



26. 



In any environment, one component like water, air, or food may limit the 
type of life which can survive. 

a) True b) False c) Don't Know 



A natural body of water (such as a river or lake) will always have sufficient 
dissolved oxygen to support aquatic animal life. 

a) True b) False c) Don't Know 
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Living things are Interdependent with one another and with their environment, 
a) True b) False c) Don't Know 

The rate of adaptation In organisms always keeps pace with the rate of change 
in the environment, 

a) True b) False c) Don»t Know 

Increasing human populations and dcirjands for greater Industrial and 
agricultural productivity have resulted In Increasing levels of environmental 
pollution. 

a) True b) False c) Don't Know 

The social behavior of humans can be affected by population density, 
a, True b) False c) Don't Know 
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A 7 



Part 3 



Directions : For Items 31 - 45 there are no "right" or "wrong" answers. 

Simply select the response which beet expresses your belief 
about each statement, and mark it on the Answer Sheet, 



31. Planning which will limit the size of families is important If over-population 
is to be avoided. 

a) Agree b) Disagree c) No Opinion 

32. The demand for energy is critical enough to justify relaxing some of the 
environmental restrictions which hinder energy production. 

a) Agree b) Disagree c) No Opinion 

33. The tax system should he redesigned to encourage small families rather 
than large ones. 

a) Agree b) Disagree c) No Opinion 

34. Large-scale famines are not likely to occur in the near future. 

a) Agree b) Disagree c) No Opinion 

35. Man has a moral responsibility to protect the natural environment. 

a) Agree b) Disagree c) No Opinion 

ii 

36. International agreements with legal And economic sanctions are necessary to 
prevent industries and oil-tankers from extensively polluting the oceans with 
their wastes. 

a) Agree b) Disagree c) No Opinion 

37. People should only be allowed to burn smokeless fuels In their fireplaces 
at home. 

a) Agree b) Disagree c) No Opinion 
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Farmers should be allowed to use any pesticide that they wish In order to 
control the pests that eat their crops. 

a) Agree b) Disagree c) No Opinion 

A community's standards for pollution levels should not be so strict that they 
discourage Industrial growth and development. 

a) Agree b) Disagree c) No Opinion 

Since population is a critical problem facing mankind, most couples should 
not produce more than two children. 

a) Agree b) Disagree c) No Opinion 

Continuous growth of British Industry and the Gross National Product (GNP) 
is highly dejlrable. 

a) Agree b) Disagree c) No Opinion 

There Is no need to worry about over-population because science and 
technology will solve the problem before it becomes too serious. 

a) Agree b) Disagree c) No Opinion 

Controls should be placed on Industry to protect the environment from 
pollution, even If it means that things will cost more. 

a) Agree b) Disagree c) No Opinion 

The oceans represent an unused area where man should dispose of his 
wastes. 

a) Agree b) Disagree c) No Opinion 

Adopting a child Is a good policy for families who want more than two 
children. 

a) Agree b) Disagree c) No Opinion 
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FORM B 



Part 1 



Directions : Read all items carefully. For items I - 20, select the one 

respon; 7 which you believe provides the best answer. Mark 
your choice in the appropriate box on the Answer Sheet provided. 



The present population of Britain is about 



a) 57 million 

b) 67 million 

c) 77 million 

d) 87 million 



The population of Britain is growing at a rate w' K is 

-i) more L^K n that of the world average 
'Jjj'jK j same as the world average 

c) less than that of the worhl average 

d) zero 



At the present time Britain 

a) produces more food than It uses, and exports the surplus 

b) produces just enough food to satisfy home needs 

c) must Import about 5% of its food supply 

d) must imF>ort about 50% of its food supply 



Which of the following is most likely to be an Important world-wide 
of energy for the future? 

a) aolcir radiation 

b) tidal flow 

c) geothermal sources 

d) wlnU power 



Basic chemical materials would be locked up and would not be available for 
reuse by plants and animals if it were not for the. activities of 

a) decomposer organisms 

b) photosynthetic organisms 

c) herbivores 

d) carnivores 
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Ourlng th* next Z5 st sm the amount of good quality agricultural land In 

Br:tii!n is cxpccttid to 



a) Increase as a result of better planning 

b) increaae at a result of reclaiming watte land 

c) decrease as a result of urban and industrial ex|>an«lon 

d) remain about the same 



Tn*- highest average annual rain/all in Britain is recorded in 

a) tlie south-west of England 

b) the Midlands 

c) the Lake District 

d) the north-west of Scotland 



The Jivcrage amount of '^r used per person per day in British homes is 
about 

a) 4 gallons 

b) 40 gaHcns 

c) SO gallons 

d) 160 gallons 



Several species of whalr have become endangered because of 

a; pollution of the oceans by industrial wastes 

b) oil spills from tankers and off-shore drilling 

c) a reduction in the amount of food available to them 

d) over -hunting by man 



It is estimated that at today's rate of use. known world reserves of resour 
such as zinc, lead, tin, oil and copper will be used up, or will be at a ve.- 
level in about 

a) 10 years 

b) 40 years 

c) 80 years 

d) 180 years 



106 




B 3 



It id CBtimated that Britain will be self-sufficient in oil from the North Sea 
by (or soon after) the year 

a) 1980 

b) 1990 

c) 2000 

d) 2010 



12. Approximately what percentage of the land surface in the United Kingdom is 

covered with forests and woods'' 

a) 0, 5 percent 

b) 7, 5 percent 

c) 27. 5 percent 

d) 47, 5 percent 

The number of hedgerows in Britain is 

a) increasing, resulting in an improvement to the natural environment 

b) increasing, rej»ulting in damage to the natural environment 

c) decreasing, resulting In an improvement to the natural environment 

d) decreasing, refulting in damage to the natural environment 



Taking into account the increasing use of fossil fuels ^or energy, ihe known 
world supply of coal is estimated to be enough t: \ ist for 

a) about 5 years 

b) about 25 years 

c) more than 100 years 

d) more than 1000 years 

Approximate!'' what percentage of the land surface in the United Kingdom 
is used for agriculture (crops, pasture, and rough grazing)? 

a) 20 percent 

b) 40 percent 

c) 60 percent 

d) 80 percent 

At the present time, the world population is growing at a rate of 

a) less than one percent each year 

b) about two percent each year 

c) about five percent each year 

d) about ten percent each year 
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Which country currently contumea the largest amount of oil and natural gas 

a) USSR 

b) Japan 

c) USA 

d) United Kingdom 



Which one of the following best describes the way in which you have gained 
most of your knowledge about the environment? 

a) general education at school 

b) special environmental courses at school 

c) private reading, the radio, and TV 

d) talking with parents, friends and other people 

Which one of the following problems do you think is the most serious in the 
community where you live? 



a) 


Land use 


b) 


Traffic accidents 


c) 


Air pollution 


d) 


Wat r pollution 


e) 


Rubbish disposal 


t) 


Over -crowding 


g) 


Public hjalth 


h) 


Crime 


i) 


None of the above are problems in our community 



Which one of the following problems do you think is the most serious in 
Britain? ' " 



a) 


Land use 


b) 


Traffic accidents 


c) 


Air pollution 


d) 


Water pollution 


e) 


Rubbish disposal 


f) 


Over- crowding 


g) 


Public health 


h) 


Crime 


I) 


None of the above are problems in Britain 
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Part 2 



Directions : Carefully read items 21 - 30, and in each case decide whether 

the statement is true or false. If you cannot decide, you should 
»-espond "Don't Know". Mark the answer of your choice on the 
Answer Sheet, 



2K If sufficient water were available, virtually all of the land surface of the 

world coulU be ?conomically used to produce food, 

a) True b) False c) Don*t Know 

22. The interaction of environmental, biological and social factors determines 
the size of human populations, 

a) True b) False c) Don't Know 

23. There is an unlimited supply of energy available to man from fossil fuels 
(such as coal and oil), 

a) True b) False c) Don't Know 

24. Natural resources are equally distributed with respect to land areas and 
political boundaries, 

a) True b) False c) Don't Know 

25. Wildlife refuges and undisturbed natural areas may be of value in protecting 
endangered species and perpetuating genn pools, 

a) True b) False c) Don't Know 

26. The management of natural resources to meet the needs of successive 
generations demands long range planning, 

a) True b) False c) Don't Know 
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Throughout history, cultures with little technological development have used 
more natural resources than those with advanced levels of technological 
development* 

a) True b) False c) Don't Know 

Maintaining, improving, and in some cases restoring foil productivity is 
important to the welfare of people. 

a) True b) False c) Don't Know 

Minerals are non-renewable resources. 

a) True b) False c) Don't Know 

The oceans represent a limitless source of food and resources for the 
future. 

a) True b) False c) Don't Know 
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Part 3 



Directions : For items 31 - 45 there are no "right*' or "wrong" answers. 

Simply select the response which best expresses your belief 
about each statement, and mark It on the Answer Sheet. 



Planning which will limit the size of families is important If over-population 
is to be avoided. 

a) Agree b) Disagree c) No Opinion 



The demand for energy is critical enough to justify relaxing some of the 
environmental restrictions which hinder energy production. 

a) Agree b) Disagree c) No Opinion 

The tax system should be redesigned to encourage small families rather than 
large ones. 

a) Agree b) Disagree c) No Opinion 

Large-scale famines are not likely to occur In the near future, 
a) /^ree b) Disagree c) No Opinion 

Fossil fuels (coal, oil, natural gas) are too valuable a chemical resource 
to be used to such a great extent In electrical power generation. 

a) Agree b) Disagree c) No Opinion 



Where scenic and recreation areas are being damaged by large numbers of 
visitors, there should be restrictions on the number of people who are allowed 
to visit at any one time. 

a) Agree b) Disagree c) No Opinion 



37. People who can afford the high prices should bo allowed to buy objects made 

from the skin or fur of endangered wild animals. 

a) Agree b) Disagree c) No Opinion 
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I would oppose laws that would restrict my standard of living, even though 
such laws might improve the sUndard of living for society as a whole, 

a) Agree b) Disagree c) No Opinion 



The remaining forests in Britain should be conserved at all costs, 
a) Agree b) Disagree c) No Opinion 



In order to reduce our use of oil, people should only be allowed to own 
cars that have a low petrol consumption. 

a) Agree b) Disagree c) No Opinion 



A national land-use plan should be prepared and enforced to prevent housing 
and industry from using much of the best agricultural land in Britain. 

a) Agree b) Disagree c) No Opinion 



When companies have finished surface -mining land that they own, they should 
be allowed to leave it in any condition they wish. 

a) Agree b) Disagree c) No Opinion 



In order to keep raw materials from being used up too fast, an international 
authority should be established to ration them. 

a) Agree b) Disagree c) No Opinion 



A person who buys a new leopard skin coat is just as responsible in bringing 
about the extinction of the leopard as the person who kills the animal. 

a) Agree b) Disagree c) No Opinion 



Industry should not use recycled materials when it costs less to make the 
same product from new raw materials. 

a) Agree b) Disagree c) No Opinion 
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FORM C 



Part 1 



Directions : Read all Items carefully. For items I - 20, select the one 

response which you believe provides the best answer. Mark 
your choice in the appropriate box on the Answer Sheet provided. 



i* The present population of Britain is about 

a) 57 million 

b) 67 million 

c) 77 million 

d) 87 million 



The population of Britain is growing at a rate which Is 

a) more than that of the world average 

b) about the same as the world average 

c) less than that of the world average 

d) zero 



3. At the present time Britain 

a) produces more food than it uses, and exports the surplus 

b) produces just enough food to satisfy home needs 

c) must import about 5% of Its food supply 

d) must import about 50% of its food supply 



Which c' the fftUowing Is most likely to be an important world-wide s 
of energy for the future? 

a) solar radiation 

b) tidal flow 

c) geothermal sources 

d) wind power 



Most of the electrical energy used in Britain is produced by 

a) nuclear power plants 

b) coal-burning power plants 

c) oil-burning power plants 

d) natural gas power plants 
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6. Carbon monoxide is a serious air pollutant because It 

a) is poisonous to humans 

b) causes atmospheric haze 

c) Is harmful to vegetation 

d) is corrosive to metals 



7* Most of the radiation to which people in tiiis country are exposed is due to 

a) the normal hazards of work 

b) TV sets and luminous watches 

c) medical sources (X-rays, etc.) 

d) natural sources 



8* The largest single source of man-made radiation to which the British are 

exposed is due to 

a) the fallout from bomb tests 

b) nuclear power-plant radiation 

c) TV sets and luminous watches 

> d) medical sources (X-rays, etc.) 



9. Studies have shown that the pesticide DDT is present in the body tissues of 

people around the world. Most of this DDT in our bodies comes from 

a) the air we breathe 

b) the water wc drink 

c) the food we eat 

d) be'.ng directly exposed to aerosol sprays containing DDT 



About hc^ much of the energy stored in coal is converted into electrical 
energy in modern power plants? 

a) 10 - 20 percent 

b) 30 - 40 percent 

c) 60 - 70 percent 

d) 80 - 90 percent 
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since 1958 the smoke concentrations in central London have decreased by 
80%, and sulphur dioxide in the air has decreased by 40%. This improvement 
in air quality is mainly the result of 

a) a decline In the population of central London 

b) the voluntary action of citizens to reduce air pollucion 

c) the voluntary action of industry to reduce air pollution 

d) legislative action taken by the government 

Nuclear power plants are built near bodies of water because the water is 

a) an added safety factor in case of fire 

b) a coolant 

c) an alternative power source 

d) a disposal place for radioactive waste 

Bronchitis is a common respiratory disease. The death rate from bronchitis 
In Britain is 

a) about 4 times greater than the road accident death rate 

b) about 4 times less than the road accident death rate 

c) about the same as the road accident death rate 

d) zero, since it is not a fatal disease 



Which of the following materials is not biodegradable? 

a) leaves 

b) bread 

c) wood 

d) glass 

Most of the oxygen found in the earth's atmosphere is the result of 

a) the slow decomposition of silica (SIO2) in the earth's crust 

b) the action of volcanos 

c) the photosynthetic action of plants 

d) the splitting of water molecules (H2O) in the oceans 

Which of the following Is not a potential problem with nuclear power plants? 

a) thermal pollution 

b) smoke pollution 

c) waste disposal 

d) radiation pollution 
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At preaent, the chcapcet way to dispose of solid wastes collected from homes 
Is by 



a) incineration 

b) recycling 

c) dumping In pits and covering with soli 

d) composting 

Which one of the following best describes the way In which you have gained 
most of your knowledge about the environment? 

a) general education at school 

b) special environmental courses at school 

c) private reading, the radio, and TV 

d) talking with parents, friends and other pepple 

Which one of the following problems do you think is the most serious In the 
community where you live? 



a) 


Land use 


b) 


Traffic accidents 


c) 


Air pollution 


d) 


Water pollution 


e) 


Rubbish disposal 


f) 


Over-crowding 


g) 


Public health 


h) 


Crime 


i) 


None of the above are problems in our community 



Which one of the following problems do you think is the most serious in 



a) 


Land use 


b) 


Traffic accidents 


c) 


Air pollution 


d) 


Water pollution 


e) 


Rubbish disposal 


f) 


Over -crowding 


g) 


Public health 


h) 


Crime 


I) 


None of the above are problems In Britain 



Britain? 
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Carefully read Itema 21 - 30, and In each case decide whether 
the statement is true or false. If you cannot decide, you should 
respond "Don't Know". Mark the answer of your choice on the 
Answer Sheet. 



21. If sufficient water were available, virtually all of t'le land surface of the 
world could be economically used to produce foooj 

a) True b) False c) Do/' t Know 

22. The interaction of envlronmcnUl, biological an/social factors determines 
the size of human populations. ' 

a) True b) False c) Don't Know 



23. There Is an unlimited supply of energy available to man from fossil fuels 

(iuch as coal and oil). 

a) True b) False c) Don't Know 



Z4. ... There is no relationship between the incidence of bronchitis and the level 
of air pollution. 

a) True b) False c) Don't Know 

IS. Safe waste disposal Is Important U the well-being of man and the environment 

is to 6e preserved. 

a) True b) False c) Don't Know 

26. The ultimate source of most of the energy that we use Is the sun. 

a) True b) False c) Don»t Kcow 
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27. There is a tendency for people to select long-term environmental benefits, 
often at the expense of short-term economic gains* 

a) True b) False c) Don»t Know 

28. Life as we know It is dependent upon the transformation of energy from one 
form into another* 

a) True b) False c) Don't Know 

29. Chemical substances may be concentrated as they pass through food chains, 
and become a hazard to human health* 

a) True b) Falpe c) Don't Know 

JO. An organism is a product of its heredity and environment, 

a) True b) False c) Don't Know 
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For items 31 - 45 there arc no "right" Or "wrong" answers. 
Simply select the response which best expresses your belief 
about each statement, and mark it on the Answer bneet. 



Planning which will limit the size of families {ft important If over -population 
is to be avoided, 

a) Agree b) Disagree c) No Oplrlon 



The demand for energy is critical enough to justify relaxing some of the 
environmental restrictions which hinder energy production. 

a) Agree b) Disagree c) No Opinion 

The tax system should be redesigned to encourage small fainiliei; rather 
than large ones* 

a) Agree b) Disagree c) No Opinion 

Large-scale famines arc not likely to occur In the near future, 
a) Agree b) Disagree c) No Opinlor. 



35* The most important thing to consider about bringing new industry into your 

area Is the number of new jobs It will create. 

a) Agree b) Disagree c) No Opinion 

36. We should question the construction of all nuclear power reactors because 

of the harmful by-products they produce. 

a) Agree b) Disagree c) No Opinion 



37. Rather than rationing petroleum products, more oil should be imported from 

overseas to meet our growing energy needs. 

a) Agree b) Disagree c) No Opinion 
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38* Strong controlt by Government are the most effective way to reduce xoUutlon 

problems, 

a) Agree b) Disagree c) No Opinion 

39. Priority should be given to developing alternatives to fossil and nuclear fuel 
as primary energy sources* 

a) Agree b) Disagree c) No Opinion 

40. It Is more Important to preserve the freedom of the Individual's choice than 
to enforce laws to protect the quality of life In the future* 

a) Agree b) Disagree c) Nn Opinion 

4U Pesticides that rernair toxic for a long period of time should be banned, 

a) Agree b) Disagree c) No Opinion 

42* Most of the concern about environmental problems has been over-exaggerated, 

a) Agree b) Disagree c) No Opinion 

43. The Government should give generous financial support to research related 
to the development of solar energy. 

a) Agree b) Disagree c) No Opinion 

44. Government regulations for the approval of new nuclear power plants are 
too strict. 

a) Agree b) Disagree c) No Opinion 

45. Considering the problems of pollution and crowding, we need to decrease the 
use of the car as a major means of transportation. 

a) Agree b) Disagree c) No Opinion 
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STUDENT ANSWRR SHEET 



FORM 



B 



DIRKCTIONS 

HLKAr.K USE PKNCFL. 

Mark the answer of your rhoirc in the appropriate box below. 
Be iure that each murk in black and completely fills the box 
Krtfse completely any anawer thut you wiah to change. 

Example': If the answer of your choice is C, fill in the box 
asfolhu's: • k t d 



PltAfte provide the following Inforrrv'tlon about yourstif . 

MALK FCMAI.K 

1. Arn you inala or female? 

' ? » J 14 M 16 17 19 

2. Wnat your age? 
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0 
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16 
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b 
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Supportive References for Answers 
Factual Knowledge Items (Part 1) 
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SUPPORTIVE REFERENCES FOR ANSWERS TO FACTUAL KNOWLEDGE ITEMS 



Item 
Number 



Bibliographic 
Reference 



Author 



Page Number 



ABCl 
ABC2 
ABC3 
ABC4 

A5 

A6 

A7 

A8 

A9 

AID 

All 

A12 

A13 

A14 

A15 
A16 



135 
4 

135 
142 

4 

50 

54 
67 

42 
121 

119 
108 

9 
1 

37 
28 

14 3 
137 

16 
137 

39 
7 

51 
54 

51 
14 

139 
91 

19 
141 

1 
40 



United Nations 
Allen, Robert 

United Nations 

World Population Data Sheet 

Allen, Robert 
Edwards and Wibberley 

Fagan, John J. 
Hammond, Allen L. et al 

Curry -Lindahl , Kai 
Southwick, Charles H. 

Shea, Kevin P. 
Radcliffe, D.A. 

Aynsley, Eric 
Albone, Eric S. 

Commoner, Barry 
Chanlett, Emil T. 

Wurster, Charles F 
Wallis, H.F. 

Blumer, Max 
Wallis, H.F. 

Cook, Robert C. 
Arvill, Robert 

Ehrlich and Ehrlich 
Fagan, John J. 

Ehrlich and Ehrlich 
Biological Sciences Curriculum 
Study 

Weale, Michael 
McNaughton and Wolf 

Bourne, Arthur* G. 
WE A Background Notes 

Albone, Eric S. 

Council on Environmental 

Quality 



116 
33 

63, 116 



39 
44 

134 
61-66, 

147-151 

31 
12 

164 

208-210 

345-347 
148 

348 
125 

557 
91 

296 
81 

206 

124 
42 



679 

16 
406-407 

263 
12 

154 

266 
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Item Bibliographic Author 
Number Reference 



Page Number 



A17 92 Meadows, Donella H. et al^ 30-34 

51 Ehrlich and Ehrlich 8 

B5 121 Southwick, Charles H. 120-121 

81 Kormondy, Edward J. 3-4 

B6 50 Edwcords and Wibberley 88 

7 Arvill, Robert 63-64 

B7 7 Arvill, Robert 130 

101 O'Dell and Walton 37 

B8 7 Arvill, Robert 115 

137 Wallis, H.F. 120 

92 Meadows, Donella H. et al_ 151-153 

73 Idyll, Clarence P. 36-45 

BIO 92 Meadows, Donella H. et^ ad 56-60 

139 Weale, Michael 37 

Bll 46 Department of Energy 1, is 

25 Central Office of Information 1 

B12 50 Edwards and Wibberley 85 

7 Arvill, Robert 42,54 

B13 64 Goldsmith, Edward 74-76 

3 Allaby, Michael 146-147 

B14 92 Meadows, Donella H. elt cd 56 

72 Hubbert, M, King 205 

B15 50 Edwards and Wibberley 85 

7 Arvill, Robert 42-43 

B16 135 United Nations 63 

39 Cook, Robert C. 

B17 75 International Petroleum 

Encyclopedia 1 3 

92 Meadows, Donella H. e^al^ 58-59 

C5 25 Central Office of Information 24 

98 National Coal Board 1 

C6 54 Pagan, John J. 18-19 

23 Chanlett, Emil T. 200-204 

C7 107 Pochin, E, Eric 280 

40 Council on Environmental 

Quality 190-191 
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Number Heference 



Page Number 



C8 107 Pochin, E. Eric 280 

40 Council on Environmental 

Quality 190-191 

92 Meadows, Donella H. et al_ 82-85 

97 National Academy of Sciences 29 

25 Central Office of Information 25-26 

125 Summers, Claude M. 95-106 

Cll 7 Arvill, Robert 105, 108-109 

6 Arthur, Don R. 125 

d2 5 American Nuclear Society 16-19 

136 United States Atomic Energy 

Commi s s ion 3 -4 

CI 3 7 Arvill, Itobert 107 

Data provided in personal commun- 
ication with the Office of Popu- 
lation Censuses and Surve ys, 
London 

70 Holliman, Jonathan 15 

51 Ehrlich and Ehrlich 129 

CIS 121 Southwick, Charges H. 274 

14 Biological Sciences Curriculum 

Study 190 

C16 5 Americam Nuclea^* Society 10-26 

103 Pennsylvania Department of 

E due at i on 49-53 

C17 137 WaU.^s, H.F . 60 

21 Brcx)ks, P':^te' . 67 
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Chi Square Analyses on All i 
on Forms A, B and C by 

(a) Sex 

(b) School Type 

(c) School Sex 

(d) School Size 

(e) Region 

(f) Sampling Method 
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SEX 



FORM A 



Question 


Number of 


Chi 


Degrees of 


Level of 


Number 


Responses 


Square 


Freedom 


Significance 


1 


3721 


227.5 


3 


0.0000* 


2 


3719 


62.3 


3 


0.0000* 


3 


3713 


41.6 


3 


0.0000* 


4 


3708 


32.1 


3 


0.0000* 


5 


3715 


17.4 


3 


0.0006 


6 


3708 


32.6 


3 


0.0000* 


7 


3711 


46. 3 


3 


0.0000* 


8 


3703 


6.8 


3 


0.0771 


9 


3710 


16.9 


3 


0.0007 


10 


3705 


305.6 


3 


0.0000* 


11 


3713 


3.8 


3 


0.2811 


12 


3673 


40.9 


3 


0.0000* 


13 


3719 


6.0 


3 


0. 1116 


14 


3701 


25.7 


3 


0.0000* 


15 


3712 


73.2 


3 


0.0000* 


16 


3708 


126.9 


3 


0.0000* 


17 


3717 


0.4 


3 


0.9264 


18 


3716 


30. 3 


3 


0.0000* 


19 


3718 


48.8 


8 


0.0000* 


20 


3712 


61.7 


8 


0.0000* 


21 


3721 


3.7 


2 


0.1520 


22 


3719 


8.2 


2 


0.0165 


23 


3720 


70.6 


2 


0.0000* 


24 


3720 


6.6 


2 


0.0366 


25 


3718 


1.0 


2 


0.5777 


26 


3722 


4.5 


2 


0.1009 


27 


3718 


43.7 


2 


0.0000* 


28 


3717 


17.0 


2 


0.0002 


29 


3717 


9.9 


2 


0.0068 


30 


3718 


14.1 


2 


0.0008 


31 


3714 




2 


0.1386 


32 


3706 


97.9 


2 


O.OOCO* 


33 


3709 


23.6 


2 


0.0000* 


34 


3709 


0.2 


2 


0.8667 


35 


3706 


4.8 


2 


0.0887 


36 


3711 


17.8 


2 


0.0001* 


37 


3712 


10.4 


2 


0.0055 


38 


3713 


13.0 


2 


0.0014 


39 


3700 


4. 5 


2 


0.1048 


40 


3706 


51.0 


2 


0.0000* 


41 


3704 


93.7 


2 


0.0000* 


42 


3706 


2.7 


2 


0.2586 


43 


3706 


10.2 


2 


0.0059 


44 


3706 


0.0 


2 


0.9691 


45 


3708 


51.5 


2 


0.0000* 



*p < 0.0001 
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Question 


Number of 


Chi 


Degrees of 


Level of 


Number 


Responses 


Square 


Freedom 


Significance 


1 


3640 


210. 1 


3 


0.0000* 


2 


3643 


84. 4 


3 


0.0000* 


3 


36 39 


40.8 


3 


0.0000* 


4 


3635 


38.2 


3 


0.0000* 


5 


3603 


6.3 


3 


0.0945 


6 


3636 


14. 2 


3 


0.0026 


7 


36 38 


22.1 


3 


0.0001* 


8 


3642 


10.7 


3 


0.0130 


9 


3643 


181.5 


3 


0.0000* 


10 


3643 


16.9 


3 


0.0007 


11 


364 3 


160.4 


3 


0.0000* 


12 


3639 


81.2 


3 


0.0000* 


13 


3615 


6.7 


3 


0.0788 


14 


3635 


16.9 


3 


0.0007 


15 


3639 


11.4 


3 


0.0094 


16 


36 39 


25.9 


3 


0.0000* 


17 


3640 


55.4 


3 


0.0000* 


18 


3634 


8.7 


3 


0.0331 


19 


3637 


50. 1 


8 


0.0000* 


20 


3642 


62.9 


8 


0.0000* 


21 


3645 


2.2 


2 


0.3302 


22 


3642 


31. 3 


2 


0.0000* 


23 


3641 


65.0 


2 


0.0000* 


24 


364 3 


28. 3 


2 


0.0000* 


25 


3644 


0. 3 


2 


0.8520 


26 


3642 


16. 3 


2 


0.0003 


27 


3638 


76.4 


2 


0.0000* 


28 


3642 


1.9 


2 


0. 3840 


29 


3636 


14.0 


2 


0.0009 


30 


3644 


10.0 


2 


0.0064 


31 


3644 


14. 5 


2 


0.0007 


32 


36 37 


49.1 


2 


0.0000* 


33 


3638 


38.7 


2 


0.0000* 


34 


3639 


3.1 


2 


0.2050 


35 


3640 


41.2 


2 


O.OOCO* 


36 


3634 


10.8 


2 


0.0045 


37 


3638 


4.6 


2 


0.0998 


38 


3633 


55. 3 


2 


0.0000* 


39 


3634 


1.2 


2 


0. 5379 


40 


3636 


11.1 


2 


0.0038 


41 


3637 


2.0 


2 


0. 3540 


42 


3638 


9.2 


2 


0.0096 


43 


3638 


19.5 


2 


0.0001* 


44 


3639 


4.0 


2 


0.1301 


45 


3638 


34.8 


2 


0.0000* 



*p <_ 0.0001 
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9114 




A A A A A * 
0 . 0000 * 


13 


.J O VJ 


1 1 *5 


-a 


n A A "a c 
0 . 00 Jb 


14 




94 A 


-a 


A A A A A * 
0 . 0000 * 


15 


3566 


*5fi 1 


•1 


A A A A A * 
0 . 0000* 


16 

XV 




1 n 1 A 


^a 


A A A A A * 

0 . 0000* 


17 

J. / 




71 7 


'i 
J 


A A A A A * 

0 . 0000* 


18 

X o 


3R78 


9 A 0 


^a 


A A A A A * 

0 . 0000* 


19 

X 7 


3*579 


9 9 9 


Q 

o 


A A A /I /I 

0 . 0044 


20 


3580 


79 8 


o 
o 


A An nn * 
U . UOOO^ 


21 




1 0 




0 . 37^^ 


22 


3581 


4 n 




A ^ 9Q 0 
U . i ^7 J 


23 


3584 


36 7 




A AAAA* 


24 


3582 • 


30 0 




A An nn * 
U . UOOO'' 


25 




10 9 




n nn en 

0 . 00 37 


26 




8 1 

O.J 


«a 


n n 1 C7 
0.01b/ 


27 


3^77 


19 9 




A A A A A * 

0 . 0000* 


28 


3*580 

J O VJ 


Q 9 

7 . ^ 




A A A A A 

0 . 0099 




3*579 


1 9 




A C T T T 

0 . b 3/3 




1*577 


4 9 


2 


0.1172 


31 

J X 




8 7 




A A 1 1 T 

0.0127 


32 


3*571 


IQ 4 

J7 > 




A A A A A * 

0 . 0000* 


13 


3*57fi 


18 (5 




A A A A 1 4 

0 . 0001* 


34 


3*57? 


9 Q 

^ ■ 7 




A 1 T A T 

0 . 2307 


35 


3577 


1 *5 0 




A nn n c 
U . 000b 


36 


3577 


191 


9 


0 . 0000 ^ 


37 


3*57 3 


44 9 


9 


A A A A A * 

0 . 0000* 


38 


3*577 


90 1 
cry . X 


9 


A A A A A * 

0 . 0000* 


39 


3576 


9*5 *5 

7 •J ■ ^ 


9 


U . UOOO ^ 


40 


357.1 


30.8 


2 


0.0000* 


41 


3574 


3.5 


2 


0.1654 


42 


3573 


16.3 


2 


0.0003 


43 


3572 


74. 3 


2 


0.0000* 


44 


3567 


47.3 


2 


0.0000* 


45 


3574 


6.4 


2 


0.0402 



*p ^ 0.0001 



ERIC 
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148 



SCHOOL TYPE 



FORM A 



Question Number of 
Number Responses 



1 


J / xU 




J / uo 


-J 




A 


"^AQ 7 






D 


joy o 


7 


J /UU 


o 




Q 




xu 




X X 


J /U ^ 


X ^ 




X J 


J /Uo 


x^ 




X Z7 


J /U X 


xo 


JDi7 / 


1 7 
X / 


J /UD 


xo 


J /Uf* 


1 Q 


J /Uo 


^ u 


J /U X 


^ X 


J / xU 


22 


J /UO 




J / uy 




J / uy 


25 


"370 7 
J /U / 


9A 


"3"? 1 1 

J / X X 


97 


J /u / 


2ft 


J / uo 


9Q 


J / UO 




7707 




J / U J 


32 


joy J 




joy O 


jH 


JOy O 




3o9d 


36 


3700 


37 


3701 


38 


3702 


39 


3697 


40 


3695 


41 


369 3 


42 


3695 


43 


3695 


44 


3695 


4r> 


3697 



* p < 0.0001 



ERIC 



Chi Degrees of Level of 

Square Freedom Significance 



OU • *k 


y 


A A A A A 4 


O J • / 


y 


A A A A A * 

0. oouo* 


Q9 fi 
7^ • U 


y 


A A A A A A 

0 . 0000* 


f*x • U 


y 


A A A A A * 

0. 0000* 


xoo . y 


A 


A A A A A A 

0. 0000* 


/ J • o 


A 

9 


0. 0000* 


o J • y 


9 


0. 0000* 


OH . O 


9 


0. 0000* 


OO . ^ 


9 


0. 0000* 


1 il . 1 


9 


0.0000* 


11. ^ 


9 


0. 2602 


199 . 0 


9 


0. 0000* 


1 "3 9 "7 
X • / 


A 

9 


0. 0000* 


X D J . y 


A 

9 


0. 0000* 


70 7 
/ O , / 


A 

9 


A A A A A 4 

0. 0000* 


xU D • X 


A 

9 


A A A A A A 

0. 0000* 


^ / • o 


A 

9 


0. 0010 


x4 J • 4 


A 

9 


0.0000* 


4 D . y 


24 


0 .0045 


QA Q 

ofi . y 


24 


A A A A A A 

0. 0000* 


A^ 9 


o 


9. 0000* 


9 o*^ n 


O 


0. 0000* 


1 CJC; "7 




0. 0000* 


o D • o 


o 


0.0000* 


A 9 1 
OZ . i 


a 
o 


0. 0000* 


JO • Z 


o 


0. 0000* 


1 1 A "3 
X Xo . J 


o 


0. 0000* 


111 T 

X X X . ^ 


o 


0 .0000* 


1 no 9 
xuy . ^ 


o 


A A A A A A 

0. 0000* 


"7 A Q 

/O . o 


o 


0. 0000* 


on "3 

ZU m J 


b 


0. 0024 


1 £iQ "7 
X Do . / 


o 


0. 0000* 


X J . 4 


O 


0. 0 360 


^y . y 


6 


0.0000* 


3o . 2 


6 


0. 0000* 


57.6 


6 


0.0000* 


23.0 


6 


0.0008 


139. 3 


6 


0.0000* 


44.4 


6 


0.0000* 


31. 3 


6 


0.0000* 


89.4 


6 


0.0000* 


88. 3 


6 


0.0000* 


50.7 


6 


0.0000* 


73.6 


6 


0.0000* 


5.7 


6 


0.4542 



149 

136 



SCHOOL TYPE 



FORM B 





Number of 


Chx 


Degrees of 


Level of 




Responses 


Square 


Freedo'.n 


Signif ican( 


1 


JO J'J 


100 . b 


9 


0.0000* 


O 


JO J / 


Tin "5 

1 32 . 3 


9 


0.0000* 




JO jZ 


115 . 0 


9 


0.0000* 


A 


j0^7 


22 . 7 


9 


0-0067 




jDy / 


220 . 0 


9 


0.0000* 




JO jU 


o4 . 3 


9 


0.0000* 


7 


JO jZ 


99 . 5 


9 


0.0000* 


o 


1C ic 
JO JO 


32. 4 


9 


0.0002 


Q 


JO J / 


77.4 


9 


0.0000* 


± u 


JO J / 


14 . 2 


9 


0.1131 


J. J. 


JO J / 


38. 1 


9 


0.0000* 


J. ^ 


JO J J 


86. 4 


9 


0.0000* 


J. J 


jouy 


1 36. 4 


9 


0.0000* 




Jo^y 


11 . 8 


9 


0.2239 


J. 


JO J J 


22 . 0 


9 


0.0088 


A. \J 


JO J J 


Id . 9 


9 


0.0677 


1 7 


JO j4 


108. 4 


9 


0.0000* 


1 fl 
± o 


IC 1 o 
JO^O 


76. 2 


9 


0.0000* 


1 Q 


jO j1 


6^ . 6 


24 


0.0000* 


^ u 


JO JO 


75. 4 


24 


0.0000* 




JO Jy 


40 . 1 


6 


0.0000* 


22 


JO jD 


249 . 9 


6 


0.0000* 




JO Jt3 


167 . 6 


6 


0.0000* 




JO J / 


231.0 


6 


0.0000* 


25 


JO Jo 


92 . D 


6 


0.0000* 




IC 1 C 

JO JO 


86 . 9 


6 


0.0000* 


9 7 


JO J^ 


61. 4 


6 


0.0000* 


98 


ic ic 
JO JO 


80. 4 


6 


0.0000* 


9Q 


Id 

J0^7 


31 . 0 


6 


0.0000* 


30 


1A Ifl 
JO JO 


4b . 9 


6 


0.0000* 


J J. 


JO Jo 


o. 7 


6 


0.185t 


9 


JO Jl 


Til C 

112 . 5 


6 


0.0000* 




■3C "3 T 

JO J^ 


4 . 6 


6 


0.5908 


34 


"3^; "3 "3 
JO J J 


2 / . 0 


6 


0.0001* 




Id 1A 
JO J4 


11.1 


6 


0.0852 




1C '^O 

J02o 


2 3.8 


6 


0.0006 


■^7 


■3C "3 T 
JO J^ 


>i /I -1 
44 . 1 


6 


0.0000* 


JO 


IC T7 
JO^ / 


23.9 


6 


0.0005 


39 


JO ^ o 


7 k 


6 


0. 2691 


40 


3630 


11. 3 


6 


0.0780 


41 


3631 


133.9 


6 


0.0000* 


42 


3632 


78.0 


6 


0.0000* 


43 


3632 


1,5 


6 


0,9581 


44 


3633 


27,0 


6 


0.0001* 


45 


3632 


185,1 


6 


0.0000* 



*p < 0.0001 
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137 

O 

ERIC 



SCHOOL TYPE 



FORM C 



^uest ion 


Number of 


Chi 


Degrees of 


TtPvel of 


Number 


Responses 


Square 


Freedom 


Siani f i cAnnp 


L 


3565 


95. 3 


9 


0 0000* 


2 


3569 


121.2 


9 


0 0000* 


- 


3559 


85. 4 


9 


0 0000* 


4 


3 560 


33.6 


9 


0 0001* 


S 


3565 


oo . 4 


9 


0 0000* 




3553 


149.9 


9 


0 0000* 


7 


3560 


18. 3 


9 


0.0314 




3556 


41.4 


9 


0 0000* 


9 


3559 


84.7 


9 


0. 0000* 


10 


3563 


37.9 


9 


0 0000* 

vy . \j \j \j \j 


11 


3559 


132.9 


9 


0 0000* 


12 


3564 


147. 3 


9 


0 0000* 


n 


3565 


25. 5 


9 


0. 0024 


M 


3545 


105. 5 


9 


0 0000* 


15 


3550 


71. 2 


9 


0 0000* 

vy . \j \j \j \j 


Iv. 


3559 


143.7 


9 


0 0000* 

vy . \j \j \j \j 


17 


3S63 


61.2 


9 


0 0000* 


IH 


3562 


80.9 


9 


0 0000* 


13 


3563 


49.2 


24 


0 0018 

vy . \j \j A, (J 


20 


3564 


69.1 


24 


0 0000* 


21 


3570 


57.8 


6 


0 0000* 




3565 


243. 1 


6 


0 0000* 

vy . \j \j \j \j 


2 3 


3568 


204.2 


b 


0 0000* 


24 


3566 


37.7 


6 


0 0000* 


2S 


3566 


56.2 


6 


0 nnnn* 


2G 


3566 


34.1 


6 


0 0000* 


27 


3561 


75.0 


6 


0 nnnn* 


28 


3564 


56. 1 


6 


0 . 0000* 


29 


3563 


15.4 


6 


0 .0167 


30 


3561 


206.4 


6 


0 0000* 


31 


3564 


34.6 


6 


0 nnnn* 


32 


3555 


176. 1 


6 


0 0000* 


3 3 


3560 


17.9 


6 


0 0065 


34 


3556 


26.8 


6 


0 0002 


35 


3561 


122.6 


6 


0 0000* 




3561 


26.8 


6 


0. C ')02 


^7 


3556 


158.8 


6 


0 OOOO'* 


38 


3561 


53.8 


6 


0. 0000* 


39 


3560 


80.8 


6 


0. 0000* 

vy « vy vy vy vy 


40 


3555 


9.6 


6 


0. 1401 


41 


355B 


48. 5 


6 


0.0000* 


42 


3558 


34.8 


6 


0.0000* 


43 


3556 


16.2 


6 


0.0126 


44 


3551 


41.6 


6 


0.0000* 


45 


3558 


48.7 


6 


0.0000* 



*P ■• o.fioni 



ERIC 



138 



15 



SCHOOL SEX 



FORM A 



uestion 


Number of 


Chi 


Degrees of 


Level of 


umber 


Responses 


Square 


Freedom 


Sioni fi can r-p 


I 


3739 


157.6 


6 


0. 0000* 


2 


3737 


66.7 


6 


0. 0000* 


3 


.37^ ^ 


50. 3 


6 


0 0000* 


4 




30. 3 


6 


0.0000* 


5 




75.5 


6 


0 0000* 


6 


3 . 


42.7 


6 


0 0000* 


7 


M2\i 


52.9 


6 


0 0000* 


8 


3721 


33. 7 


6 


0 0000* 


9 


3728 


66. 3 


6 


0 0000* 


10 


3722 


198. 5 


6 


0 0000* 


11 


3731 


• 8.0 


6 


0. 2343 


12 


3691 


70. S 


6 


0 0000* 


13 


3737 




6 


0 0000* 


14 


3719 


52.4 


6 


0 0000* 


15 


3730 


44. 3 


6 


0 0000* 


16 


3726 


56.4 


6 


0 0000* 


17 


3735 


9.2 


6 


0 1 SflQ 


18 


3733 


42.2 


6 


0 0000* 


19 


3736 


40.0 


16 




20 


3730 


54.8 


16 




21 


3739 


8.2 


4 


0. 0829 


22 


3737 


126.6 


4 


0 nnnn* 


23 


3738 


91.6 


4 


0 0000* 


24 


3738 


25.1 


4 


0 0000* 


25 


3736 


35.6 


4 


0. 0000* 


26 


3740 


29. 7 


4 


0 0000* 


27 


3736 


40.4 


4 


0 0000* 

\y • w vy vy vy 


28 


3735 


46.2 


4 


0 0000* 


29 


3735 


41.2 


4 


0 0000* 


30 


3736 


26.6 


4 


0 0000* 


31 


3732 


7.0 


4 


0. 1312 


32 


3724 


72.5 


4 


0 0000* 

vy • \j \j \j \j 


33 


3727 


24.5 


4 


0 0001* 

vy • \j \j \j ^ 


34 


3727 


6.2 


4 


0. 1825 


35 


3724 


8.2 


4 


0.0832 


36 


3729 


31.4 


4 


0 0000* 

vy • \j V. ' vy vy 


37 


3730 


10.4 


4 


0. 0329 


38 


3731 


37. 3 


4 


0.0000* 

w • vyvy vy^y 


39 


3726 


16.4 


4 


0.0025 


40 


3724 


49.5 


4 


0.0000* 


41 


3722 


71. 3 


4 


0.0000* 


42 


3724 


27.3 


4 


0.0000* 


43 


3724 


20.8 ' 


4 


0.0003 


44 


3724 


28. 3 


4 


0.0000* 


45 


3726 


15.2 


4 


0.0042 



*p <^ 0.0001 

139 



o 152 

ERIC 



SCHCXDL SEX 



FORM B 



Question 


Number of 


Chi 


■irees of 


Level of 


Number 


Responses 


square 


Freedom 


Significance 


1 


3662 


147.4 


6 


0.0000* 


2 


3rS6 


143.0 


6 


0.0000* 


3 


3661 


46.3 


6 


0.0000* 


4 


3658 


33.2 


6 


0.0000* 


5 


3626 


58.1 


6 


0.0000* 


6 


3659 


61.8 


6 


0.0000* 




3661 


32.2 


6 


0.0000* 


8 


3665 


10.7 


6 


0.0965 


9 


3666 


79. 3 


6 


0.0000* 


LO 


3666 


12.6 


6 


0.0486 


11 


3666 


SI. 3 


6 


0.0000* 


12 


3662 


o8.6 


6 


0.0000*. 


13 


3638 


43.2 


6 


0.0000* 


14 


3658 


3.5 


6 


0.7: 51 


15 


3662 


8.3 


6 


0.2134 


16 


3662 


19.8 


6 


0.002? 


17 


3663 


47.2 


6 


0.0000* 


18 


3657 


29.1 


6 


0.0001* 


19 


3660 


37.9 


16 


0.0016 


20 


366 5 


58.2 


16 


0.0000* 


21 


3668 


34.6 


4 


0.0000* 


22 


3665 


106.8 


4 


0.0000* 


23 


3664 


70.1 


4 


0.0000* 


24 


3666 


92.1 


4 


0.0000* 


25 


3667 


33.9 


4 


0.0000* 


26 


3665 


44.5 


4 


0.0000* 


27 


3661 


43.2 


4 


0.0000* 


28 


3665 


29.3 


4 


0.0000* 


29 


3658 


10.8 


4 


0.0281 


30 


3667 


20. 4 


4 


0.0004 


31 


3667 


4.2 


4 


0. 3736 


32 


3660 




4 


0.0000* 


33 


3661 


36. 3 


4 


0.0000* 


34 


3662 


12.5 


4 


0.0137 


35 


3663 


5.2 


4 


0.2643 


36 


3657 


5.0 


4 


0.2870 


37 


3661 


9.0 


4 


0.0597 


38 


3656 


38.5 


4 


0.0000* 


39 


3657 


2.9 


4 


0.5618 


40 


3659 


13.6 


4 


0.0086 


41 


3660 


31.4 


4 


0.0000* 


42 


3661 


22.7 


4 


0.0001* 


43 


3661 


10. 3 


4 


0.0354 


44 


3662 


6.7 


4 


0.1478 


45 


3661 


58.9 


4 


0.0000* 



*p < 0.0001 



15 3 

140 



SCHOOL SEX 



FORM C 





Number of 


Chi 


Degrees of 


Level of 


Number 


Responses 


Square 


Freedom 


Significance 


1 
i 




158 . 1 


6 


0.0000* 


2 


Jbv7 


9 / . 1 


6 


0.0000* 




■3 t Ci T 


/in 

42 . 2 


6 


0.0000* 




"3 c: o o 


20 . 4i 


6 


0.0025 


tl 
J 


■3 0 


I j5 . 2 


6 


0.0000* 




'3 C 0 1 


.l-C > . b 


6 


0.0000* 


7 


"3 c: 00 


2 '] , 2 


6 


0.0001* 


< ) 


Jbo4 


53.4 


6 


0.0000* 


*^ 


3587 


68.6 


6 


O.OOOQ* 




3591 


64 . 4 




0.0000* 


i 1 


C 0 T 


70 . 4 




0.0000* 


1 ^ 


r ri ^ 

3j32 


194 . 1 




0.0000* 


1 J 


Jby 2 


6 . 7 


6 


0. 3426 


14 


3573 


47.8 


6 


0.0000* 


i. D 


■3 C T 0 

jb7o 


67 . 1 


6 


0.0000* 


1 A 

lo 


3587 


82 . 3 


6 


0.0000* 


1 7 


■3 1 1 


47 . 4 


6 


0.0000* 


1 Q 
I O 


3590 


38 . 6 


6 


0.0000* 


1 Q 


Jb9i 


29. 7 


16 


0.0195 




■3 tCQ 1 


60 . 8 


16 


0.0000* 


'3 1 

4U i. 


Jbyo 


21.2 


4 


0.0003 


9 9 


0 c: Q "3 


150 . 4 


4 


0.0000* 


^ J 


ibyb 


86 .9 


4 


0.0000* 


94 

^ 'A 




3b. 1 


4 


0.0000* 


9S 


■3 C Oil 


3b . 0 


4 


0.0000* 


9 A 


Jby4 


16 . 5 


4 


0.0023 


97 


Jboy 


52 . 1 


4 


0.0000* 


4. o 


■3 C Q 1 


20 . 2 


4 


0.0005 


9Q 


Jby i 


1 . 6 


4 


0.8079 


JU 


■3 C OQ 


81. 7 


4 


0.0000* 


1 

■J ± 


■3 CQT 

jby ^ 


12 . 1 


4 


0.0165 


9 


Jbo J 


73.2 


4 


0.0000* 


J J 


"3 £^ 00 


20 . 0 


4 


0.0005 




"3 CQyl 


9.6 


4 


0.0475 




"3 C OQ 


76 .9 


4 


0.0000* 


-5D 


Jboy 


65. 5 


4 


0.0000* 


■^7 


"3 C OA 


75 . 2 


4 


0.0000* 




J Doy 


i / . y 


4 


0.0013 


39 


3588 


73.3 


4 


. 0.0000* 


40 


3583 


24.9 


4 


0.0001* 


41 


3586 


10.0 


4 


0.0399 


42 


3585 


17.8 


4 


0.0013 


43 


3584 


37.7 


4 


0.0000* 


44 


3579 


24.2 


4 


0.0001* 


45 


3586 


28.3 


4 


0.0000* 



*p < 0.0001 



154 



141 



ERIC 



SCHOOL SIZE 



FORM A 



Question Number of Chi Degrees of Level of 

Number Responses Square Freedom Significance 



1 


17 "JQ 


^4 • ^ 


y 


0. 0039 




J / J / 


^4 • 4 


9 


0. 00 36 


> 


■3'7 "3 1 
J / Ji 


D . / 


9 


0. 7648 


A 


"3 T T ^ 


0. 3 


9 


0. 5025 




J / J J 


2 J . 2 


9 • 


0. 0056 


D 




44. D 


9 


0. 0000* 


7 
/ 


■J T T 


11.6 


9 


0. 2353 


Q 




12 . 1 


9 


0. 2047 




■3 T T Q 


16. 4 


9 


0. 0582 


1 n 


■3 "7 T 9 


0 c 
0 . D 


9 


0. 4779 


1 1 
1 1 


T *7 "3 1 


6. 1 


9 


0. 7273 


i. ^ 


J1^^7 i. 


22,4 


9 


0 .0076 


i. J 


1 7 7 




9 


0.6669 




"3'? 1 Q 
J / 


y . 2 


9 


0. 4167 


i. -> 


"3'? "30 


/ . 9 


9 


0. 5344 


i. O 


"3'? T A 
J / ^0 


12 . 1 


9 


0. 2035 


1 7 


■^7 


18 . 4 


9 


0. 0305 


i.o 


■3 "7 "3 "3 


24 . 1 


9 


0.0041 


i. V 


■3 "7 "3^ 


"3^ T 

J4 • 2 


24 


0. 0810 




■3 "7 "3 n 


2 J. • 2 


24 


0.6226 


9 1 
^ 1 


■3 "7 "30 


10 . 0 


6 


0. 1219 


9 "> 


■3 T "5 T 


2o . D 


6 


0.0002 


9 ^ 


■3 T "3 Q 

J / Jo 


D . 9 


6 


0. 3221 


^fi 


■3 T "3 Q 

J / Jo 


6 . 1 


6 


0.4112 


9 ^ 


■3 T "3 A 

J / Jo 


2 • 1 


6 


0. 9068 


9^; 


■3 Tylfi 
J /f*U 


1 . D 


6 


0.9490 


97 


■3 "7 "3^ 
J / JO 


11. / 


D 


0.0668 


9fl 


S / 5D 


y . u 


- 

D 


0. 1708 


90 


■^7 


iU . 2 


D 


0. 1154 




■37 "3^ 
J / JO 


O.J. 


c 
D 


0. 2292 


'\^ 


■^7 9 


11 . y 


D 


0.0622 


"^9 


J /Z*i 


O. U 


D 


0. 2329 




5 1 £. 1 


J • y 


c 
D 


0. 6795 




7 9 7 


o. u 


D 


0. 2359 






3* y 


D 


0. 4283 


JU 


"IT 9Q 


y . 0 


D 


0. 1420 


■^7 


■^7 "in 


1 C 0 


D 


0. 0182 


38 


3731 


7.2 


6 


0. 2965 


39 


3726 


5.4 


6 


0.4827 


40 


3724 


11.3 


6 


0. 1770 


41 


3722 


10.4 


6 


0.1060 


42 


3724 


2.9 


6 


0.8126 


43 


3724 


12.5 


6 


0.0513 


44 


3724 


2.7 


6 


0.8441 


45 


3726 


2.2 


6 


0.8934 



* p £ 0.0001 



142 



153 



SCHOOL SIZE 



FORM B 





Nunujor or 


Chi 


Degrees of 


Level of 


Ml im Wo IT 




Square 


Freedom 


Significance 


1 
L 




10 • o 


9m 


0.2893 




"3 c c c 


ZU . D 


9 


0.0144 


■J 


JOO X 


•JC Q 

jb • o 


9 


0.0000* 


4 






9 


0.9652 




1A 9 A 


Jb. J 


9 


0.0000* 


g 


JO ^7 


11 . 9 


9 


0.2185 


7 


Jooi 


T A A 


9 


0.0127 


s 


JDD J 


T A O 


9 


0.0132 


Q 




2 3.7 


9 


0.0046 


10 


JDDD 


•OA 1 

20 . 1 


9 


0.0173 


11 


JDDD 


o. 2 


9 


0. 5065 


12 


1A A 9 

Jdd^ 


j1 . 9 


9 


0.0002 


13 


JD JO 


14.9 


9 


0.0934 


14 


JD DO 


c o 
b . o 


9 


0.6548 


15 




b . b 


9 


0.6847 


X w 


JDD^ 


1 C A 

lb. 9 


9 


0.0500 


1 7 


Job J 


lo. 4 


9 


0.0307 


X o 


1A ^"7 
JD 3 / 


17. 6 


9 


0.0399 


X7 


jddu 


C A A 


24 


0.0004 


20 


1A A 
Job 3 


J J . 4 


24 


0.0958 


21 

^ X 


Jbbo 


A 1 

9 . 2 


6 


0.1607 


22 


1A 

Jbb J 


lo. 7 


6 


0.0047 


23 


Jbb^ 


/ . o 


6 


0.2523 


24 


AA 
Jbbb 


Q C 

y . D 


6 


0.1463 


25 


■iAA7 
Jbb / 


21.9 


6 


0.0012 


26 


AA ^ 
Jbb J 


lo . D 


6 


0.0048 


27 


Jbbi 


8.1 


6 


0.2259 


28 


Jbb ^ 


1 Q 1 
lo . 1 


6 


0.0059 


29 


Jb^o 


o . 7 


6 


0.1890 


30 


JDD / 




5 


0. 5087 


31 


JDD / 


14 . b 


6 


0 0235 


32 


jbbu 


19 . b 


6 


0.0033 


33 


Jbbx 


5. 6 


6 


0.4631 


34 


JDO ^ 


/ . 9 


6 


0.2420 


35 


3fifi 


y . 2 


6 


0.1618 


36 


JD J / 


1 A 1 
10. 1 


6 


0.1165 


37 


AA 1 

Jbb X 


b . 9 


6 


0.4253 


38 


JD ^ D 


J . y 


6 


0.4299 


39 




b . 1 


6 


0.4099 


40 


' 9 


X O . 7 


rr 
D 


0.0043 


41 


JooO 


12.6 


6 


0.0498 


42 


3661 


7.1 


6 


0.3093 


43 


3661 


5.7 


6 


0.4526 


44 


3662 


11.4 


6 


0.0747 


45 


3661 


7.3 


6 . 


0.2918 



*p < 0.0001 



ERIC 



143 

156 



SCHOOL SIZE 



FORM C 



Question Number of 
Number Responses 



1 


3593 


2 


3597 


3 


3587 


4 


3588 


5 


3593 


6 


3581 


7 


3588 


8 


3584 


9 


3587 


10 


3591 


11 


3587 


12 


3592 


13 


3592 


14 


3573 


15 


3578 


16 


3587 


17 


3591 


18 


3590 


19 


3591 


20 


3592 


21 


3598 


22 


3593 


23 


3596 


24 


3594 


25 


3594 


,26, 


3594 


27 


3589 


28 


3592 


29 


3591 


30 


3589 


31 


3592 


32 


3583 


33 


3588 


34 


3584 


35 


3589 


36 


3589 


37 


j584 


38 


3589 


39 


3588 


40 


3583 


41 


3586 


42 


3585 


43 


3584 


44 


3579 


45 


3586 



*p < 0.0001 



ERIC 



Chi 


Degrees of 


Level of 


Square 


Freedom 


Sionif icance 

^ ^ • • ^ ^ A w V* i A 


18.6 


9 


0.0284 


17.6 


9 


0. 0397 


14.7 


9 


0.0991 


6.9 


9 


0. 6372 


6.6 


9 


0.6704 


20.5 


9 


0.0147 


7.4 


9 


0. 5875 


8. 3 


9 


0. 4955 


6.4 


9 


0 6908 


6.0 


9 


0. 7345 


27.2 


9 


\J • \J\J A. J 


14.0 


9 


0 119 


16.1 


9 


0. 0642 


21.9 


9 


0. 0091 


10.6 


9 


0. 2969 


11.8 


9 


0. 2244 


10.2 


9 


0. 3 300 


10.5 


9 


0. 3091 


34.6 


24 


0.0739 


20. 3 


24 


0.6742 


8.0 


6 


0. 2378 


13.1 


•6 


0.0410 


13.6 


6 


0.0337 


13.5 


6 


0.0349 


13.8 


6 


0.0311 


8.1 


6 


0. 2286 


5.3 


6 


0. 5015 


6.4 


6 


0. 3726 


4.7 


6 


0. 5720 


23.2 


6 


0. 0007 


6.3 


6 


0. 3816 


10.9 


6 


0.0900 


1.8 


6 


0.9315 


3.4 


6 


0.7443 ^ 


4.8 


6 


0.5639 


2.9 


6 


0. 8182 


15.9 


6 


0. 0142 


13.2 


6 


0.0390 


5.2 


6 


0.5127 


1.4 


6 


0.9600 


6.7 


6 


0.3471 


8.3 


6 


0.2131 


2.1 


6 


0.9007 


6.3 


6 


0. 3803 


2.6 


6 


0.8526 



157 

144 



REGION 



FORM A 



Question 


Number of 


Number 


Responses 


I 


3415 


2 


3413 


3 


3407 


4 


3403 


5 


3409 


6 


3402 


7 


3405 


8 


3397 


9 


3406 


10 


3398 


11 


3408 


12 


3376 


13 


3413 


14 


3 396 


1 c 
10 


3406 


16 


3402 


17 


3411 


1 Q 


3409 




3412 


20 


3406 


21 


3415 


22 


3413 


23 


3414 


24 


3414 




3412 


JC) 


3416 


^. / 


3413 


2f 


3411 


29 


3411 


JO 


3412 




3408 


J2 


3401 


33 


3403 


34 


3403 


3b 


3401 


3o 


3405 


37 


3407 


38 


3407 


^9 


3402 


43 


3400 


41 


3398 


42 


3400 


43 


3400 


44 


3400 


45 


3402 



* p < 0.0001 



ERIC 



Chi Degrees of Level of 

Square Freedom Significance 



64.0 


24 


0.0000* 


34. 6 


24 


0.0738 


36. 3 


24 


0.0504 


31. 5 


24 


0.1380 


74. 6 


24 


0.0000* 


40.8 


24 


0.0172 


29. 3 


24 


0.2068 


36.6 


24 


0.0477 


36. 6 


24 


0.0476 


63.4 


24 


0.0000* 


31. 1 


24 


0.1416 


32. 4 


24 


0.1165 


46. 9 


24 


0.0035 


29. 1 


24 


0.2158 


36. 7 


24 


0.0464 


29. 1 


24 


0.2158 


33.5 


24 


0.0938 


50. 3 


24 


0.0013 


169. 9 


64 


0.0000* 


113.3 


64 


O.OOL'l* 


30. 8 


16 


0.0140 


37 . 6 


16 


0.001" 


26. 6 


16 


0.0445 


Zo, / 


16 


0.0447 


31. 6 


16 


0.0110 


Zo . U 


16 


0.0538 


22 . 4 


16 


0.1287 


27. 4 


16 


0.0366 


20. 7 


16 


0.1873 


28.3 


16 


0.0290 


14. 2 


16 


0.5822 


21.5 


16 


0.1578 


29. 8 


16 


0.0189 


15.9 


' 16 


0.4548 


11.0 


* 16 


0.8076 


27.9 


16 


0.0321 


26.3 


16 


0.0496 


51.7 


16 


0.0000* 


35.3 


16 


0.0035 


26.3 


16 


0.0494 


46.1 


16 


0.0001* 


20.4 


16 


0.2006 


11.0 


16 


0.8055 


19.7 


16 


0.2313 


17.5 


16 


0. 3504 



158 

145 



REGION 



FORM B 



Question 


Number of 


Cni 


De9rees of 


Level of 


Nurnber 


Responses 


Square 


Freedom 




1 


3335 


b4 . J 


ZH 


U . UUU4 


2 


3339 


ib . 1 


T A 
ZH 


A AC CQ 

u . Ubb7 


3 


3334 


bl . 0 


OA 

Zh 


u . UUU 7 


4 


3331 


JO. / 


T A 

Zh 


A A 9Q -3 




3299 


41 . U 


Z4 


A A 1 C C 

U . U IbD 


G 


^ ^ ^ 
3333 


T "3 A 
Z J . 4 


Z4 


A A QAC. 

u . 4yub 


7 


3334 


/ / . 4 


Zh 


A nnnn* 
u . uuuu 


B 


3338 


37 . 9 


24 


A A "a C 1 

U . U3bl 


9 


3339 


76 - 6 


T A 

Zh 


u . uuuu 


10 


3339 


2 8.8 


^4 


u , z zoo 


11 


3339 




Z4 


f\ cA 
U . b4wU 


12 


333b 


4b . ^ 


Zh 


A A A cc 
U . UU DD 


13 


i il J 


by . i 


Z4 


u . UUUl 


1 >i 
14 


3331 


. U 


T A 

Zh 


n IT cic 
U . 1 Z Db 


15 


0 0 "3 C 


J ** ■ / 


OA 

Zh 


A AAA "3 
U . UUU J 


16 


"5 "5 "5 C 

333b 




T A 

Zh 


U . D /b D 


17 


3336 


4^ . 4 


Z4 


n n 1 1 
U . UllD 


18 


3330 


67 . / 


Z4 


U . uuuu 


19 


3333 


210 . 1 


64 


U . UUUU 


20 


3338 


- 120 . 1 


64 


A Ar^AA* 

U . UUUU'' 


21 


3341 


27 . 0 


1 a 
lb 


A A >1 1 "3 

U . U41 J 


22 


3338 




1 c 

lb 


A 11 QC 

U . 1186 


23 


3337 


55. 1 


16 


A A A A A * 

U . UUUU'' 


24 


3339 


46. 3 


1 c 

lb 


A AAA 1 * 

U . UUUl'' 


25 


3340 


^6 . J 


1 c 

lb 


U . U4oo 


26 


J J J8 


Zl . 0 


1 a 


n 1 iiQi 

U . 14ol 


27 


3334 


lb . / 


1 c 
lb 


U . 4U 


2o 


J J J8 


z b . z 


1 c 
lb 


A AC. 

u . Ubb4 


29 


j331 


T7 A 


1 c 
lb 


U . U4U7 


30 


3340 


ZZ . U 


1 c 
lb 


n 1 Ai n 
u . 1 41U 


31 


i i40 


ZZ, 0 


1 A 
10 


u . 1 Z / J 


32 


■3 "3 "3 
J J J J 


■3 T "7 
JZ . / 


1 A 
10 


A nnon 

U . UU OU 


33 


3335 


^0. 9 


1 c 

lb 


u . 1 /y 4 


34 


0 "3 "3 C 

J J Jb 


0 "J n 

Z J . u 


1 c 
lb 


n 1 1 1 ^ 

U . 1113 


35 


3 3 36 


T "7 T 
1 / . Z 


ID 


u . Ob oy 


36 


"5 "3 "3 T 
ii il 


1 C "7 

lb . / 


10 


U . ftU ftO 


37 


■3 "3 "3 >1 


11.0 


10 


U . 1 OHO 


Jo 


J J JO 


JZ . / 


10 




39 


3330 


18.2 


16 


0. 3078 


40 


333? 


21.2 


16 


0.1687 


41 


331,3 


26.2 


16 


0.0503 


42 


3334 


16.5 


16 


0.4141 


43 


'3334 


22.2 


16 


0.1367 


44 


3335 


16.1 


16 


0.4419 


45 


3334 


48.5 


16 


0.0000* 



*p 0.0001 



ERIC 



146 

159 



roK>: 



Question 
Number 



Number of 
Responses 



Chi 
Square 



Degrees of 
Freedom 



Level of 
Signif Ic anc 



1 

2 

3 
4 
5 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
. 44 
45 



3274 

3278 

3268 

3270 

3274 

326^ 

3269 

3266 

3268 

3273 

3268 

3273 

3273 

3257 

3259 

32G3 

3273 

3272 

327 3 

3273 

3279 

3274 

3277 

3275 

3275 

3275 

327J 

3273 

3272 

3271 

3274 

3265 

3270 

3266 

3271 

3271 

3267 

3271 

3270 

3266 

3268 

3267 

3267 

3263 

3268 



49.6 

48. 3 
28.8 
J3.4 
62.0 
26.7 
40.8 

49. 7 
26.0 
47.5 
43 < 



40 

36 

14 

34 

31.8 

53.9 

49.7 
204.8 
106.6 
22.6 
46.5 
27.5 
31.2 
19.7 
15.4 
19.2 
27.7 
15.9 
15.1 
18.1 
38.0 
29.1 
18.4 
17.7 
14.2 
21.2 
14. 3 
11.4 
25.2 
26.4 
29.0 
11.9 
24.5 
29.6 



24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

64 

64 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 



0.0016 

o.oo:^ ^ 

0.2247 

0.0947 

0.0000* 

0. 3162 

0.0172 

0.0015 

0. 3486 

0.0028 

0.0084 

0.0167 

0.0454 

0.9466 

0.0782 

0.1301 

0.0004 

0.0015 

0.0000* 

0.0004 

0.1229 

0.0001* 

0.0355 

0.01:5 

0. 23 jO 

0.4900 

0.2547 

0.0336 

0.4530 

0. 5166 

0. 3170 

0.0015 

0.0229 

0.0258 

0. 3408 

0.5792 

0.1702 

0.5737 

0.7841 

0.0647 

0.0480 

0.0235 . 

0.7505 

0.0785 

0.0199 



*p < 0.0001 



147 



EKLC 



160 



SAMPLING METHOD 



FORM A 



ue.s :.jon 


Number of 


Chi 


Degrees of 


Level of 




Responses 


Square 


Freedom 


Significance 


1 


3679 


17.0 


3 


0.0007 


2 


3677 


18.9 


3 


0.0003 


3 


3672 


7.6 


3 


0.0535 


4 


3667 


1.0 


3 


0.7862 


5 


3675 


19.6 


3 


0.0002 


6 


3667 


5.6 


3 


0. 1290 


7 


3670 


6.8 


3 


0.0756 


8 


3663 


3.2 


3 


0. 3567 


9 


3669 


4.1 


3 


0.2448 


LO 


3664 


12.9 


3 


0.0048 


il 


3671 


1.8 


3 


0.5976 


i. . . 


3634 


3.8 


3 


0.2831 


13 


3677 


3.9 


3 


0.2661 


14 


3661 


20.5 


3 


0.0001* 


IS 


3670 


7.6 


3 


0.0542 


16 


3668 


3.8 


3 


0.2779 


17 


3675 


0.2 


3 


0.9767 


18 


3673 


5.9 


3 


0.1152 


19 


3676 


17.6 


8 


0.0243 


20 


3672 


22.2 


8 


0.0044 


21 


3679 


4.9 


2 


0.0861 


22 


3677 


14.4 


2 


0.0007 


23 


3678 


10.2 


2 


0.0060 


24 


3678 


2.1 


2 


0.3352 


25 


3676 


3.2 


2 


0.1982 


26 


3680 


6.1 


2 


0.0460 


27 


3676 


1.8 


2 


0. 3928 


28 


3675 


3.7 


2 


0.1562 


29 


3675 


1.2 


2 


0.5257 


30 


3676 


3.0 


2 


0.2231 


31 


3672 


2.1 


2 


0. 3442 


32 


3665 


2.8 


2 


0.2450 


33 


3667 


7.3 


2 


0.0256 


34 


3667 


9.1 


2 


0.0106 


35 


3664 


1,1 


2 


0.5567 


36 


3669 


1.7 


2 


0.4150 


37 


3670 


0.3 


2 


0.8260 


38 


3671 


19.1 


2 


0.0001* 


39 


3666 


4.4 


2 


0.1064 


40 


3664 


3.8 


2 


0.1487 


41 


3662 


3.4 


2 


0.1824 


42 


3664 


2.2 


2 


0.3269 


43 


3664 


1.8 


2 


0.3915 


44 


3664 


5.0 


2 


0.0802 


45 


3666 


0.5 


2 


0.7586 



<_ 0.0001 161 
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ERIC 



SAMPLING METHOD 



FORM B 



Question 


Number of 


Chi 


Degrees of 


Level of 


Number 


Responses 


Square 


Freedom 


Significant 


1 


3602 


11.1 


3 


0.0107 


2 


360 S 


17.5 


3 


0.0006 


3 


3600 


7.9 


3 


0.0472 


4 


3599 


8.5 


3 


0.0360 


S 


3571 


9.2 


3 


0.0265 


6 


3598 


5.1 


3 


0. 1591 


7 


3600 


0.5 


3 


0.9049 


8 


3605 


7.6 


3 


0.0534 


9 


3606 


7.5 


3 


0.0574 


10 


3605 


0.4 


3 


0.9306 


11 


3605 


0.9 


3 


0.8237 


12 


3603 


7.9 


3 


0.0479 


13 


3580 


8.6 


3 


0.0343 


14 


3598 


3.1 


3 


0.3659 


15 


3603 


6.5 


3 


0.0891 


16 


3602 


11.2 


3 


0.0106 


17 


3602 


6.1 


3 


0.1051 


18 


3596 


3.2 


3 


0.3539 


19 


3599 


12.4 


8 


0.1313 


20 


3604 


7.0 


8 


0. 5260 


21 


3607 


2.7 


2 


0. 2489 


22 


3604 


6.2 


2 


0.0435 


2 3 


3603 


3.4 


2 


0.1792 


24 


3605 


9.7 


2 


0.0077 




3606 


0.4 


2 


0.7974 


26 


3604 


0.5 


2 


0.7436 


27 


3600 


2.0 


2 


0. "S24 


28 


3604 


2.0 


2 


0. .•34 


29 


3597 


0.1 


2 


0.9298 


30 


3606 


6.1 


2 


0.0455 


31 


3606 


0.5 


2 


0. 7472 


32 


35^9 


3.1 


2 


0. 2050 


33 


3600 


2,6 


2 


0.2659 


34 


3601 


3.6 


2 


0.1576 


35 


360 3 


2.4 


2 


0. 2985 


36 


3597 


1.0 


2 


0.5808 


37 


3600 


0.2 


2 


0.8638 


Jo 


3595 


1.2 


2 


0.54C9 


39 


3596 


1.8 


2 


0. 3887 


40 


3598 


0.5 


2 


0.7538 


41 


3600 


0.1 


2 


0.9305 


42 


3601 


2.5 


2 


0.2729 


43 


3600 


0.2 


2 


0.8908 


44 


3601 


0.8 


2 


0.6436 


45 


3601 


7.6 


2 


0.022 3 



*p < 0.0001 
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SAMPLING METHOD 



FORM C 



Question 


Number of 


Chi 


Degrees of 


Level of 


lumber 


Responses 


Square 


Freedom 


Significance 


I 


3532 


5.3 


3 


0.1470 


2 


3536 


19,9 


3 


0.0002 


1 


3526 


6.3 


3 


0.0963 


^1 


3527 


2.1 


3 


0,5348 


5 


3532 


3-1 


3 


0. 3658 


6 


3520 


0.3 


3 


0.9514 


7 


3527 


7.0 


3 


0.0718 


8 


352? 


2.3 


3 


0.4976 


9 


3526 


7.2 


3 


0.0631 


10 


35J0 


2.8 


3 


0.4121 


li 


3526 


1.8 


3 


0.6127 


12 


3531 


2.9 


3 


0.4000 


13 


3531 


2.4 


3 


0.4772 


14 


3512 


4.4 


3 


0.2166 


15 


3517 


3.6 


3 


0.3012 


16 


3526 


5.8 


J 


0.1181 


17 


3530 


2.6 


3 


0.4408 


18 


3529 


8.8 


3 


0.0307 


19 


3530 


21.2 


8 


0.0065 


20 


3531 


4.0 


8 


0.8522 


21 


3537 


0.5 


2 


0.76 36 


22 


3532 


9.4 


2 


0.0087 


23 


3535 


11.4 


2 


0.0033 


24 


3: .^3 


1.4 


2 


0,4734 


25 


3533 


3.2 


2 


0.2015 


26 


3533 


4.5 


2 


0.1011 


27 


3528 


6.5 


2 


0.0370 


28 


3531 


2,9 


2 


0,2334 


29 


3530 


6.2 


2 


0.0436 


30 


3528 


2.6 


2 


0.2649 


31 


3531 


1.6 


2 


0.4401 


32 


3522 


9.0 


2 


0.0107 




3527 


1.5 


2 


0.4644 




3524 


1.2 


2 


^0.5426 




3528 


4.8 


2 


0.0878 


36 


3528 


2,0 


2 


0.3562 


37 


3523 


7.1 


2 


0.0276 


38 


3528 


2.2 


2 


0.3278 


39 


i*^ 27 


3. 3 


2 


0.1920 


40 


522 


0.2 


2 


0.8839 


41 


3525 


0.7 




0.6729 


42 


3524 


3.5 


2 


0.1672 


43 


3523 


1.4 


2 


0.4831 


44 


3518 


1.0 


2 


0.5934 


45 


3525 


14.6 


2 


0.0007 



*:i < 0.0001 
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APPENDIX D 



Frequency of Correct Responses on 
(1) Factual Knowledge, (2) Conceptual 
Knowledge, and (3) Belief items by 

(a) Sex 

(b) School Type 

(c) School Sex 

(d) School Size 

(e) Region 
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151 



mm OF ram mses to faotal hme items bv (ii sej, c school toe 

13) SCHOOL SEX, (4) SCHOOL SIZE, MD (5) JEGM 




In 

ii 

hMli 

1^ (3 4f) 



MloolTypi 

OavniMniivi 44,0 

Sic. Nodtn 39.7 

GTMir S8.] 

feBialDtilnid 99.4 

r(9df) 266.3* 



57.5 


39.6 


59.5 


10.9 


50.5 


28.7 


34.1 


28.6 


54.0 


68.3 


44.( 


21.1 


649.3* 


203.8* 


109.0* 


U4.3* 


17.4 


32.6* 




ERIC 



MwlSlM 
OMv400 
600 - 799 
NO '1199 
Onr 1200 
r 19 df) 

!9!S!l 

1. lorth 

2. UH. 

3. U. 

4. I. Hid. 

5. V. Mid. 

6. I. An;. 

7. London 
6* 8.E. 
9. II 

r (24 df) 



38.7 
42.7 
454.6* 



39.9 
47.9 
46,3 
43.2 
39.3* 



42.2 
45.1 
45.4 
39.7 



40.9 
49.4 
46.9 

33.9 
112.6* 



34.2 
28.9 
39.1 
46.0 
300.6* 



46.0 
31.0 
32.4 
289.7* 



28.2 
35.6 
34.2 
33.6 
46.6* 



27.8 
36.0 
31.5 
29.4 
34.8 
35.1 
35.4 
33.2 
33.6 
65.7* 



55.6 
51.9 
66.3 
63.3 
273,2* 



66.1 
56.7 
54.6 
133.7* 



51.7 
57.8 
57.3 
55.7 
35.5* 



54.2 
52.0 
56.6 
51.6 
57.5 
54.9 
60.4 
59.2 
51.4 
74.6* 



69.5 



71.1 
73.2 



71.5 
69.5 
69.2 
75.3* 



69.7 
69.4 
70.5 
4,6 



71.4 
66.4 



69.5 
70.1 
71.0 
64,9 
46.4 



45.4 
40.3 
61.1 
60.5 
168.9* 



60.2 
46.7 
44.7 
75.5* 



44.3 
47.8 
46.4 
49.4 

23.2 



66.0 48.8 
44.1 
41.7 
42.4 
43.6 
47.6 
45.1 
55.6 
39.9 
74.6* 



23.9 
20.1 
29.9 
38.0 
75.6* 



34.8 
23.6 
23.1 
42.7* 



18.2 
27,0 
22.6 
26.1 
44.5* 



20.3 
21.4 
18.4 
26.1 
21.4 
27.4 
24.3 
29.7 
23.5 
40,8 



50.0 
43.9 
46.3* 



44.3 

47.3 
48.8 
53.7 
65.9* 



53.0 
44.0 
46.2 
52.9* 



53.1 
46.4 
46.8 
44.5 
U.6 



50.2 
41.2 
49.6 
48.9 
49.4 
43.9 
42.5 
47.2 
46.2 
29.3 



26.2 
25.6 



25.1 
25.8 
24.9 
30.2 
64.6* 



27.8 
23.7 
25.9 
33.7* 



28.5 
26.1 
23.8 
26.5 
12.1 



27.5 
23.9 
24.0 
27.8 
23.3 
29.8 
22.5 
26.6 
27.6 
36.6 



18.5 
14.0 
16.9 



15.2 
13.7 
19.7 
23.9 
66.2* 



23.7 
14.8 
14.9 
66.3* 



U.4 
17.0 
16.9 
14.6 
16.4 



14.6 
14.5 
U.2 
13.7 
17.9 
16.9 
U.7 
17.6 
16.6 
36.6 



59.0 
30.6 
305.6* 



39.B 
39.5 
60.0 
63.3 
131.1* 



70.2 
32.6 
42.2 
198.5* 



43,3 
46.8 
43.4 
42.2 
8.5 



35.3 
41.5 
39.7 
46.4 
40.0 
46.3 
35.2 
49.6 
52.8 
63.4* 



ERIC 



In 

I*^. "'6 82,2 M.2 4S2 S&O \ty 

'N" 4?.7 36.9 72.1 «n w, " ^^'^ 



46.6 


46.7 


72.9 


4S.S 


2S.6 


82.2 


47.7 


36.9 


72.3 


36.0 


14.7 


66.8 


3.8 


40.9* 


6.0 


25.7* 


73.2* 


126.9* 



66.8 43.9 44.0 ut » i 

«.S )i,4 ■ 

»"« «.l 60.1 M.! H.B io.( „,, „ ■ • 

¥-ukUi«i «.7 ,s.j a,5 J,,, S a M B4 ' 

11.2 i».o. m.K m loi. S,. S'. 



School StX 

H All Boy 46.7 

2 All Girl 48.6 

m«d 4i.9 

l(M6df) 8,0 
Sduol Size 



57.4 


80.4 
75.7 


54.0 


25.7 


84.8 


49.0 


54.3 


S5.7 


40.3 


41.4 


44.4 


15.2 


70.0 


44.9 


51.7 


64.3 


38.6 


38.4 
70.5* 


69.8 
30.0* 


38.6 


20.2 


73.3 


42.6 


40.7 


56.8 


32.7 


52.4* 


44.3* 


56.4' 


9.2 


56.1* 


61.8* 


32.2* 



•*'**'■ ' '«•• «.! ".a H.1 M,l li.) ill ill 

l"-"' «•' «•' !0.1 )!. 5 M « 

«■! 'U «,I 20.) W.0 i « « 

' »•* '•! 1.9 lU U.4 «,). U.J W.i 

Jjltt 

!■*"{ I" »■» ".l «.l 31.1 11.2 H,; 27.. 

•••• . . . . 11.. 71.1 (0.4 «,o ,1,, 

"2 • • ■ »•« »'i 

".1 '0.? II.. 21. 7..1 (».) .(.. «i «i 

ii.« n.( : « in 

J'.f «i «i «: .'i'l ii'' «•» « 

• • n.1 «.i n.i ».! i!,o 

'i "'l ».l «.0 10.2 Ml US 
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Six 

rwu 

r (3 df) 



School Type 

Co^irihtnilve 38,9 

Sic. Hoditn 37.7 

Ctmr 41.7 
llon<«ifltained 

X^{9df) 32.4 



N 


89 


110 


Bll 


B12 


fiU 


B14 


B15 


40.4 


64.8 


41.9 


58.3 


49.0 


SO.l 


49.9 


7.0 


40.0 


66.0 


43.9 


38.8 


41.1 


53.6 


45.S 


6.6 


10.7 


IBl.S' 


16.9 


160.4* 


81.2' 


6.7 


16.9 


11.4 



B16 B17 



23.1 65.2 
ie.2 55.4 
25.9* 55,4» 



75.0 


43.5 


49.7 


45.6 


47.) 


46.6 


6.3 


20.3 


58.2 


69,4 


41.8 


45.4 


40.6 


45.4 


46.7 


8.4 


19.3 


53.7 


84,2 


42.5 


49.2 


49.1 


67.5 


50.5 


S.3 


24.2 


73.3 


84,7 


44.6 


52.9 


51.4 


67.7 


52.6 


5.2 


21.1 


73.4 
108.4< 


77.4« 


14.2 


38.1* 


86.4* 


136.4* 


U,8 


22.0 


15.9 



^ All Boy 
All Gifl 
Nliid 
r (( df) 

IchflOl 81n 
0iidir400 
400 - 799 
100-1199 

1^1 1200 
r (9 df) 



44.0 


89.3 


46,5 


60.2 


51,9 


60.7 


49.6 


6.7 


25.8 


71.9 


42.2 


70.5 


44.7 


44.1 


41.0 


58.6 


45.7 


5.7 


18.9 


57,5 
58.4 


38.8 


73.7 


41.5 


47.0 


44.4 


48.2 


47.8 


7.1 


20.0 


10.7 


79.3* 


12,6 


51.3* 


68.6* 


43.2* 


3.5 


8.3 


19.8 


47.2* 



39.9 


66i6 


42.9 


45,3 


39.6 


50.0 


49.6 


7.7 


15.0 


53.4 


42.7 


76,9 


41.5 


48,5 


43.0 


53,5 


49,2 


7.3 


21.7 


61.8 


36.4 


74.4 


44.3 


48,7 


50,4 


48,7 


46.5 


5.9 


20.6 


59.5 


38.7 


78.3 


44,6 


50.0 


45.5 


53.2 


44.4 


6.4 


21.2 


61.3 


20.8 


23.7 


20.1 


8.2 


31.9 


14.9 


6,8 


6.5 


16.9 


1B.4 



Union 

i'*"'^ 43.1 47.2 42.3 39.2 43.7 9.4 16.6 56.9 

•J-JH. )9.9 71.0 42.6 51.7 43.8 4 3.1 48.1 7,0 21.4 56,5 

' •"'.^ ' W.5 44,3 49.2 46.1 48.8 49.0 7.4 20.6 60.6 

• ' ^' ' «.B 50.4 45.1 50.9 48.0 6.9 19.6 59.6 

iit' ' i'l !!'! "'^ ».l 59.9 

"'^ «'5 M.0 63.3 41.0 6.6 20.5 61.3 

1fi(| '5-3 45.4 45.9 42.5 48.9 39.4 3.9 20.0 59.6 

"'^ "'0 49.6 47.0 57.5 47.9 5.9 19.8 61 8 ^i»»a 

V'"' M.5 51.2 46.6 0 1 70 

«^<««' 2M 20.8 45.2 59.1* 32.0 %1 nl ^ 



cs 



C6 



C7 



C8 



C9 



H 

3^ 



Hala 

X^(3df) 




School SiiB 
Ondi: 400 
40O • 799 
eOO • 1199 
Onr 1200 
r (9 df) 

Rigion 
1. North 

I u a. 

3. It 
4. 1. Hid. 
5. 1 Kid. 
(• I, tag. 
7. London 
8* S.ii 
9. IX 
|2 (24 df) 



60.0 
40.0 
224.8« 



M 1 



School Type 
Cogpthtiuive 

Sac. Kodirn 44.9 

Cruwr 55.7 

Itoaiiintained 61.1 

X^(9df) 68,4« 



66.2 
40.2 
49.0 
135.2« 



Sl.O 
50.4 
50.6 
48.1 
6.6 



50.2 
54.4 
46.2 
55.1 
S5.9 
42.1 
51.5 
45.1 
39.4 
62.0* 



70.5 
60.2 
45.0» 



02.6 
57.2 
81.1 
83.3 
149.9* 



82.7 
66.9 
60.9 
103.6» 



62.7 
68.2 
63.2 
61.4 
20.5 



62.0 
60.4 
62.1 
67.3 
66.4 
58.3 
6S.6 
62.3 
65.7 
26.7 



34.5 
31.2 
64.5* 



32.5 
31.6 
37.5 
32.3 
18.3 



36.1 
30.9 
32.6 
27.2* 



34.1 
33.0 
32.6 
32.2 
7.4 



33.3 
34.2 
34.5 
30.9 
30.2 
31.4 
34.1 
32.8 
34.3 



25.7 
22.6 
41.5* 



24.8 
20.4 
28.3 
28.6 
41.4* 



28.3 
23.3 
23.6 
53.4* 



20.1 
25.0 
25.4 
22.7 



19.0 
25.7 
21.3 
26.2 
25.1 
17.5 
28.5 
23.6 
23.3 
49.7 



39.4 
31.9 
33.0* 



33.9 
29.3 
47.4 
46.7 
84.7* 



50.1 
32,1 
33.3 
68.6* 



31.9 
35.0 
38.3 
35.5 
6.4 



32.1 
30.2 
31.1 
34.9 
33,3 
36.7 
3S.4 



26.0 



CIO 


CU 


C12 


a3 


C14 


43.5 


70.3 


57.0 


12.3 


71.4 


42.0 


64.4 


33.2 


9.1 


64.2 


42.0* 


16.2 


213.4* 


13.5 


24.6* 



43.1 
40.8 
43.9 
47.2 
37.9* 



48.7 
39.1 
42.4 
64.4* 



39.7 
42.5 
41.1 
43.2 
6.0 



38,0 
38.8 
38.6 
39.7 
43.9 
43.0 
40.6 
48.5 
44.4 
47.5 



63.8 
60,6 



132.9* 



79.5 
72.7 
63.2 
70.4* 



S8.1 
69.B 



t7.0 

n . 
.0 
43.6 



41,7 



59.2 
65.8 
147.3* 



n.2 

35.6 
41.7 
194.1* 



39.3 
45.3 
46.2 
46' 
14.J 



37,1 
39.2 
43.7 
43.8 
42.7 
50.4 
41.9 
47.4 
39.7 
40,9 



10.2 
10.9 
10.2 
14.1 
25.5 



U.2 
9,9 
10.3 
6.7 



12.7 
10.4 
11.6 
9.1 
16.1 



9.7 

10.5 
12.5 
9.9 
9.1 

6.li 

]:.o 

9.6 

9,4 
]6.8 



65.6 
60.6 



82.6 
105.5* 



78.5 
69.5 
6^.0 
47.8* 



62.1 
68.4 



67.!) 
21.9 



65.0 
64.3 
64.7 

67.6 
67.1 
66.1 
65.0 
69.2 
65.9 
14.0 
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CIS 



C16 



ERIC 



3%x 

ISf* 73.2 62.8 52.9 

61.7 46.8 38.6 



PfMile 

(3 i 



^) 56.1* 101. 6* 



3. K.W. 63.6 



5. W. Mid. 66.9 



6. E. An< . ;o.2 57.9 

7. Lor^on 65.4 

8. S.E. 70.3 
S.W. 67.5 49.6 

X2 (24 df) 34.3 31.8 



• P i 0.0001, 
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73.7* 



53.6 43.2 
45.4 42.4 
69.6 54.4 



School Type 

Cooprehanfllve 65.3 

See. Modem 63.3 

<3xamuc 75.5 

Mon-aaintained 78.4 72.4 55 3 

(9 df) 71.2* 143.7* 61 !2* 

M School Sex 

iil All Boy 81.9 71.7 57.1 



AUOirl 65.7 50.3 38!3 

"i*** 64.7 52.2 45.1 

X* (6 d£) 67.1* 82.3* 47. 4* 



43.6 
47.0 



School Site 

Under 400 67.1 51,6 

400 - 799 67.9 54.1 

800 - 1199 67.7 56.8 42 S 

Ojer 1200 66.3 56.1 48!6 

»^ «) 10.6 11.8 io.2 

Region 

1. Morth 70.5 52.5 41 9 

a. y.fi H. 60.1 48.2 43!9 



51.5 30.1 



4. E. Mid. 64.4 49.6 42.'6 



55.2 47.3 



43.0 

55.8 43.0 
56.5 50.5 
48.6 
53.9 



FRE^UBJCy OF CORRECT RESPOJISES W CONCEPTUAL KNOWLEDGE ITEMS BY (1) SEX, (2) SCHOOL TYPE, 
(3) SCHOOL SEX, (4) SCHWL SIZE, AND (5) REGION 



mi 



ABC23 m 



m 



A27 



A30 



Nail 

(2df) 



59.8 
60.6 
0.7 



H 

til 



School Type 

Ccfiehansive 57.9 

Sac. Hodern %,i 

Grmr 70,7 

NoMilntilned 6S,9 

(fi df) I28.6* 



School Sei 
All Boy 
m Girl 
Kind 
H df) 

Sdwol Sin 
Onder 400 
<00*799 
800*1199 
Ovtr 1200 
1(2 (6 ii] 

lltqion 

1. North 

2, Y.( H. 
1. R.N. 

4. E. Nld. 

5. H. Kid. 
6. 1, ling. 
7. London 

9. 8.V. 

|2 (16 dfl 



6S.8 
64.0 
S8.0 
51.6* 



58.5 
61.1 
SB,? 
60.8 
14.2 



59.4 
59.0 
61.7 
54.7 
62,2 
61.8 
59.2 
60.5 
54i7 
41.2 



53.4 
48.5 
34.6» 



47.4 
39.3 
72.3 
75.9 
763.6* 



69.9 
57.4 
45.0 
379.3* 



43.0 
53.5 
50.9 
48.4 
45.7* 



42,8 
48.6 
47.6 
46.2 
48,8 
45,7 
S2.4 
S3.8 
40.2 
79.1* 



77.3 
66.7 
168.2* 



69.7 
62.7 



556.6* 



72.4 
68.6 
241.9* 



(6i8 
72.9 
72.4 
71.9 
17.1 



65.4 

69.1 
69.3 
68.6 



69.2 
72.6 
75.8 
64.4 
79.2* 



■77.2 
73.8 
6.6 



75.0 
68.4 
86.3 
84.9 
85.8* 



82.7 
77.8 
73.2 
25.1* 



70.5 
76.3 
74.9 
76.6 
6.1 



70.4 
72.6 
71.1 
74.1 
74.0 
71.2 
76.7 
79.8 
74.1 
26.7 



78.0 


46.7 


6S.4 


52.4 


77.2 


73.8 


76.9 


48.0 


73.5 


45.7 


73.6 


68.4 


1.0 


4.5 


43.7* 


17.0 


9.9 


14.1 



75.3 
73.3 
84,5 
89.5 
62.1* 



83.4 
83.0 
74.6 
35.6* 



78.2 
77.9 
76.0 
77.5 
2.1 



74.5 
73.4 
75.4 
74.1 
76.0 
71.0 
83.2 
77,2 
76.5 
31.6 



45.6 
43.4 
54.8 
56.2 
36.2* 



52.5 
52.8 
44,6 
29.7* 



47,4 



1,6 



40.5 
43.4 
44.2 
53.2 
46.0 
36.8 
46,9 
49.5 
49.3 
26.0 



67.8 
62,2 
65.2 
75.9 
116.3* 



72.6 
77.8 
66.4 
40.4* 



63.7 
711 
69.3 
67.3 
11.7 



65.7 
67.4 
72.3 
68.7 
66.4 
70.9 
70.2 



47.5 
41.0 
63.0 
63.9 
111.2* 



22.4 



ERIC 



51.9 
45.8 
46.2* 



46.2 
SO.l 
47.8 
49.8 
9,0 



41.3 
42.7 
47.6 
42.2 
51.5 
4S.6 
51.6 
51.6 
45.1 
27.4 



74.1 
68.0 
86,2 
89.8 
109.2* 



85.1 
76.8 
72.8 
41.2* 



'73.4 
77.2 
74.1 
72,8 
10.2 



77.7 
72.0 
70.3 
75.5 
75.7 
67.7 
74.6 
76.1 
72.4 
20.7 



69.7 
64.8 
81.7 
82.1 
76.8* 



79.1 
71.7 
69.0 
26,6* 



68.5 
72.3 
69.2 
71.5 



70.4 
63.8 
66.4 
72.6 
70.3 
70,4 
70.1 
74,7 
69.2 
28.3 



175 



H 



ERIC 



s» 

Halo 
tmlt 
(2 dfl 



63.) 
54.6 
28.J» 



School Typt 

Coiprehtntive $6.6 

Sic. Nodirn 46.9 

Grawr 79,3 

tkn-KalnUlntd 80.4 

1(2 (6 df) 231.0* 



School 
Ml Boy 
Ml Girl 
Hind 
J^Hdf) 

School Siiie 
Under 4U0 
400-799 
800-1199 
Owr 1200 
(6 df ) 



1. iiorth 

2. U I 

3. N.il. 

4. E. Hid. 
J. M. Hid. 
i. E. Ang. 
7. London 
8* SiE* 

9. S.N. 
X2 (16 df) 



75.7 
62.S 
$4.) 
92.1* 



54.0 
60.2 
57.4 
60.9 
9.5 



49.4 
S4.2 
55.6 
52,5 
57.0 
59.7 
58.0 
65.6 
49.1 
46.3* 



625 



77.8 
77.1 
0.3 



74.5 
73.4 



92.6* 



826 



B27 



B28 



B29 



B30 



75.3 
79.1 
74.8 
78.1 
21.9 



73.2 
78.2 
73.2 
74.3 
79.0 
78.6 
79.1 
78.1 
26,3 



76.0 


42.1 


76.6 


44.3 


45.6 


72.7 


31.7 


78.5 


39.7 


45.4 
10.0 


16.3 


76.4» 


1.9 


14.0 



65.4 
75.2 
74.4 
76.9 
18.6 



66.4 
72.9 
74.7 
71.1 
74.5 
73.2 
73.8 
76.4 
67,0 
21.9 



C24 



58,9 
65.6 
30.0* 



82.1 


83.1 


48.1) 


82.9 


48.3 


52.0 


62.3 
70.8 


83.8 


78.5 


34.9 


82.4 


40.6 


49.5 


74.8 
33.9* 


71.3 


34.8 


75.0 


41.0 


43.0 


60.1 


44.5* 


43.2* 


29.3* 


10.8 


20.4 


35.1* 



33,2 
37.6 
36.7 
37.0 
8.1 



31.7 
35.4 
34.7 
33.6 
40,1 
33.1 
34.3 
38.2 
36.0 
16.7 



72.0 
79.6 
75.7 
77.5 
18,1 



72,9 
76.6 
72.7 
73.6 
78.2 
81.5 
78.0 
79.0 
75.6 
25.2 



41,8 
41.4 
44.7 
40,0 
8.7 



43.5 
39.3 
43.6 
33.7 
42.5 
41.9 
40.6 
45.0 
33.2 
27.0 



42.2 
45.3 



5 " 



40.5 
46.9 
41.3 
41.7 
45.5 
41.9 
49.3 
47,5 
43.8 
22.0 



57.8 
63.1 
62.4 
62.2 
13.5 



63.3 
58.8 
67,5 
60.1 
57.5 
62.0 
67.1 
lil.9 
57.8 
31.2 



C2S 



90.0 
89.5 
10.2 



95.4 
91.9 
87,9 
35.8* 



85.8 
89.9 
90.4 
90.4 
13.8 



83.5 
87.6 
90,2 
87.5 
91.2 
917 
90.2 
89.2 
88.4 
19.7 



C26 



50.5 
49,2 
8.3 



73.1 


35.6 


76,4 


41.2 


44.2 


60.8 


88,4 


48.0 


67.9 
34.6 
86.9 


31.4 
46.0 
46.2 
61.4* 


71,6 
87.2 
88.7 


38.3 
48.4 
50.8 


40,8 
56.0 
52.0 


59.8 
70.8 
64.9 


86.6 
96.1 
96.9 


46,6 
55.9 
59.9 


86.9* 


80.4* 


31.0* 


45.9* 


37.7* 


56.2* 


34,1* 



57.3 
50.0 



16.5 



50.6 
50.7 



48.0 
8.1 



51,1 
51.8 
45.3 
46.5 
52,5 
54.5 
49.0 
47.5 
46.2 
15.< 



177 



178 



ERIC 



C27 C28 C29 



29.6 78.6 



School Type 
Oovprehenaive 22.9 
S«c. Hodcrn 21.2 



All Girl 22.9 
NljMd 23.5 



X-* (16 df) 19.2 
•p < 0.0001 



C30 



21.5 75 0 

^ (2 df) 32.2* 9.2 1.2 4.2 



73-9 53.1 47.0 

74.5 55.2 40.5 

- 38.1 86.2 46.6 71 3 

?r^;|f^<' 33.6 84.3 53.9 72:1 

X2 (6 df) 75.0. 56.1. 15.4 2^:4. 

School Sex 

All Boy 37.6 83.9 54 3 c, - 

O All atri „ __ . 62.8 



51.5 60.6 



r2l^^,^ '5-° 52.9 45.S 

' 52.1. 20.2 1.6 II'), 



81. 7. 
Sdiool sixm 

tt«l-r 400 22.0 . 74.9 53 8 47 2 

25.8 78.0 "1 tVl 

800-1199 26.9 77.O 51 a ll'l 

' *^ 5.3 6.4 4.7 23.2 

Itoqlon 

I' TT^ IVl '^-^ 51.7 46.8 

3' MM ^I'! '^-^ 53.8 47.0 

24.4 74.1 50.7 -tg.w 

52.8 50.9 

50.6 47.8 



4. B. Mid. 23.0 79.0 

5. W. Mid. 23.9 75.1 

6. E. An9. 28.9 77.7 61.2 43 a 
.London 29.0 81.7 56.5 tl'.S 

I' I'l' lA 52.6 50.4 

'in?'.,, 't't 52.0 45.1 



27.7 15,9 15.1 



ERIC 



:■■^ii^L'^^NC't LiF BKLiHF Hi-;spOiiSEs i:i mmi m\\ by (i) sex, 

(3) SCHOOL 3L\l (^1) SCHOOL TYPE, AND (5) REG10}| 



(2) Cr'llA'^r »nvnp 



56.9 


84.9 


77.0 


48.6 


70.7 


59.0 


64.2 


75.9 


53.9 


67.7 


4.7 


4.8 


17.8* 


10.4 


13.0 



AB031 m mi «s m „, „ ^ 



Sex 

79.) 49.3 52.2 

P?!' 80.8 41.7 56.2 iJ'n L'"! '""^ ^^'^ 



"'^ 17.8* 10.4 13.0 4.5 5i.O' 

i.^^r. 7,; ■ ■ ■ '5.2 «.« 87,1 IV «.8 

31.8 SM ■ ^'S " 39,5 SO,S 

"'■J J6.3' 36.2< iJ,6. ,].) 1J9.). j^j. 

; uFftoy^ 81.3 58.3 62.6 59 ' 87 9 



man eo.o < r • • "-s 'e,i «,? su 

M N.6 ' ■ -■ »■* H.1 

i8,a . |u u, ,«,; 

8.2 j1.4» 10.4 37.3* 16.4 49.5» 

School S ire 
Undir 40'0 77.2 



400.799 79.4 is!; la!! sJ.'J 1?-° ".4 65.2 36.2 38.9 

^^''^ W.2 57'.fi 85!3 
X2(6df) 27:9. m1 51.5 71.6 37.9 



81'0 4?. 2 59 2 qifi « 
Over 1200 82.0 43 4 60' - " ""^ "'^ ^^"^ ^8.4 45.9 

^'^ -^-^ 5.9 9.6 15.2 7.2 



5.4 11.3 



8W-1199 ehO ;!'! !!'^ ^^-Q «.6 69.0 38.6 44.2 
Over 121 
X2 (6d 

ilagion 

1. North 78.2 in ] ?u 1 f-, c 

!■>,«., (I, ^5 ■ ■ 53,. SU 33,6 31,7 

76,5 ■ ■ " ".9 37,6 3«,! 

U,Kid, M,8 ■ 3 • • »•> ",2 39,9 «,i 

79.5 6 5 ■ • f-^ «.2 a3 33,8 tj,. 

83.5 • ■ • •= «•! «7,2 «.! «.5 

7,tato ■ ■ ■ ■« «.2 «8,8 35.2 49,6 

ai.3 « ■ ■ «•! 

9.S,«. 90,9 ffl • • ■« "'J 7U 37,0 «,7 

",9 J6.3 SU' 35.3 !6.J 



♦ 



Male 
tmii 

13 dt) 

School Typ*. 
Co^irehinsivc 
Sic. Modem 
Gtunir 

Non-Haintai:i(i.l 
f} (6 it] 

Sglool S jix 
\:i Boy 
?ll Girl 
Hlied 
(4 Jf) 

School Size 
Undtr 400 
400-799 
800-1199 
Ov«r 1200 
16 dfl 



1. North 

2. y.u. 

1. lU. 

4. E. Rid. 

5. N. Kid. 
i. E. Inq. 

. London 

8. $.e, 

9. SJ. 

|2 116 df) 



Ml 



ill, 9 



11 > 



<.l. 1 



:i.4 

21.5 

.n,5 

24.1 
10,4 



15.0 
25.1 
19.3 
19.3 

ae 

21.6 
25.3 
24.8 
19.6 
46.1' 



A4; 



71,1 

7a.o 
1,1 



7(.,.l 
71.8 
89.5 
Bb.4 
88. !• 



75.5 
77.9 
78,6 
78.0 
2.9 



73.7 

V 
75.2 

70.9 

76.5 

78.4 



80,2 
78.0 
20.4 



M3 



62.0 
56.9 
10.2 



59.2 
53,6 



66.5 
50.7* 



P),9 
0,0 



82.? 
79,1 
91.8 
93.8 
73.6' 



A45 


B3S 


B36 




B37 


B3B 


B39 


52.5 


^1.6 


56.9 


B4,e 


39.5 


76.6 


60.7 


35.2 


60.4 


84.5 


50,4 


75,1 


5l.5» 


.41.2« 


10.8 


4.6 


$5.3» 


1.2 



56.5 
56.4 
59.0 
54.0 
5.7 



52.4 
59.5 
62.6 
58.9 
12.5 



63.0 
58.6 
60.7 
57.6 
58.4 
55.2 
57.1 
59.9 
53.0 
11.0 



83.8 
83.7 
84.1 
84.4 
2.7 



80.5 



81. S 
81.2 
84.6 
92.4 
62.8 
84.8 



19.7 



58.7 
56.3 
55.6 
57.4 
2.2 



62.8 
58.7 
55.8 
56.5 
53.1 
62.4 
S4.8 
54.5 
62.6 
17.5 



37.1 
40.4 
38.7 
38,5 
11.1 



38.4 
40.7 
36.6 
35.1 
9.2 



39.7 
37,3 
37.6 
37,7 
37,0 
43.9 
39.5 
38.6 
%^ 
17.2 



58.2 
56.3 
61.7 
63.5 
23.8 



::.9 


83.1 


66.1 


89.1 


51.2 


41.3 


56.4 


22.2 


a2,i 


59.6 


97.4 


58.9 


37.B 


58.8 


75.5 


58.0 


31.8 


57.1 


38.0 


58.5 


71.3« 


27. 1» 


20.8 


28.3* 


15.2 


5.2 


5.0 



58.4 

59.0 
56.4 
60.5 

10.' 



56.9 
57,8 
56.0 
62,9 
60.1 
56.'^ 
56.8 
58,1 
57.2 
16.7 



84.4 
80.4 
91.2 
90.2 
44.1* 



88,3 
85.2 
83,5 
?.0 



83.0 
84.9 
84.2 
85.0 
5.9 



85.3 
83.9 
83.2 
80,4 
87.4 
B4.6 
83.1 
64.6 
82.3 
11.8 



46.1 
39.9 
50.7 
46.3 
23.9 



39,2 
54.6 
43.6 
18.5« 



41.4 

43,9 
45.8 
43.2 
5.9 



40.9 
45,4 
50.1 
40.2 
40.9 
39,0 
,8 
48.2 
42,6 
32.7 



75.4 
73.4 
75.6 
80.4 
7.5 



77.4 
76.3 
75.3 
2.9 



78.9 
74.8 

76.5 
75.7 
6.1 



69.6 
73.1 
77.3 
75.4 
73.2 
76.4 
76.1 
76.2 
79.4 
18.2 



ERIC 



183 



Su 
Nile 

1^ 12 df) 



School Typt 

Co^)rihenilve S1.7 

Sic. Hodern 47,3 

GruMr 46,3 

Von-lUintained 4S,6 

(6 df) 11.3 

School Stx 
Ml Boy 
All Girl 
Kind 
I^Hdf) 

School Site 
Older 400 
400-799 
800-1199 
Onr 1200 
1^ I6d(l 



B40 


B41 


Ml 


B43 


B44 


B4S 


46,7 


73.1 


84.9 


58,3 


70.0 


62.9 


51,5 


70,9 


88,2 


62.6 


68.5 


53.5 


U.l 


2,0 


9.2 


19,5' 


4.0 


34,8* 



1. North 

2. r.( H. 

3. U.K. 

4. t, Mid, 

5. H. Kid. 

6. t. Ang, 

7. London 

8. S.E. 

9. S.N. 
K^IWdf) 



54.0 
48,9 
13.6 



51.7 
45,9 
50.9 
54.7 
18.9 



47.4 
54.7 
51.2 
45.8 
47.1 
50.4 
51.7 
49.5 
46.1 
21.2 



70,9 
63.2 
86.7 
84.7 
133.9* 



78.6 
76.9 
69.2 
31,4* 



67.0 
71,9 
72.3 
74.5 
12.6 



6 J 



72.9 
65.8 
^2.3 
75.4 
73.7 
72.5 
64.9 
26.2 



86.1 
81.3 
93.2 
96.3 
78,0* 



90.6 



22.7* 



84,1 
86.9 
85.7 
88,5 
7.1 



83.4 
85.2 
66.0 
64.4 

S6.9 
88,7 
16.3 
81.9 
16.5 



60.6 
59.8 
60.9 
61.2 
1.5 



56.6 
64.4 
60.3 
10.3 



62.7 



58.6 
61.0 
5.7 



61.8 
66.0 
59.2 
59.3 
56,6 
61.8 
62.7 
60.2 
57.8 
22.2 



70.1 
64.6 
75.4 
70.6 
27.0* 



71.0 
72.4 
67.9 
6,7 



62.(1 

611 

69.9 

72.0 

11.4 



66.8 
68.6 
6-).8 
66.7 
68. 7 
64.2 
71.7 
>2.2 
65.2 
16.1 



57.1 
46.1 
76.3 
75.5 
185.1* 



70.1 
63,4 
54.1 
58.9* 



54,3 
57.4 
59.9 
IJ.8 
7.3 



51. !i 
52,3 
55.5 
54.3 
56.1 
59.0 
55.1 
64.8 
50.0 
48.5* 



C35 



36,2 
34,3 
15.0 



33,0 
27.4 
51.? 
48.4 
122.6* 



46.5 
40 0 
31,5 
76.9* 



34.1 
3S.1 
37.4 
33.1 
4.8 



29,1 
31.1 
31.9 
32,5 
37.2 
36.4 
38.0 
34.3 
35.0 
17,7 



C36 



63.3 
71.2 
123,6* 



67,0 
65.1 
71.7 
68.6 
26.8 



63.9 
76.8 
65.5 
65.5* 



66.T 
66.9 
67.5 
68.1 
2.9 



67.4 
69.6 
64.2 
65.9 
71.9 



66.? 
61.7 
14.2 



C37 



59.6 
44.2* 



51,9 
45.2 
71.1 
71.9 
158.8* 



70.0 
55,7 
50.6 
75,2* 



48.0 
55.0 
54.9 
55,5 
15.9 



46.8 
46.3 
53.2 
50.9 

ss.s 

60.3 
55.2 
55.4 
49.1 
21.2 



C38 



68.4 
59.9 
29.1* 



64,4 
58,0 
74,5 
70.8 
53.8* 



71.9 
61.8 
63.0 
17.9 



57.3 
63.9 
67.7 
63.4 
13.2 



64.0 
61.6 
65.0 
64.2 
63.3 
61.2 
66.3 
64.9 
56.7 
14.3 



C40 



C41 



ERIC 



S«3C 

Male 

(2 df) 



59.4' 
44.9 
9S.5* 



34.9 
44.0 
30.8* 



70.4 
67.6 
3.5 



61.4 
67.6 
16. 3 



62.7 
48.4 
74. 3« 



55.4 
55.4 
4". 3* 



50.3 
48.2 
6.4 



3chx>l T^p e 
Conprehens i ve 
Sac. Hcxiern 

Nun-MAintained 
x2 (6 df) 



50.4 
45.5 
63.7 
67.0 
80.8* 



37.9 
38.6 
42.8 
44.8 
9.6 



66.9 
65.3 
80.3 
74.8 
48.5* 



64.0 

60.0 
73.1 
69.2 
34.8* 



54.7 
52.8 
61.0 
Gl.2 
16.2 



55.9 

51.0 

60. 

61.7 

41.6* 



47.6 
44.2 
58. d 
59.4 
48.7* 



7^ 



Schoc 1 Sex 
All Boy 
All Girl 
Kixftd 
x2 (4 do 



67.7 
51.5 
48.9 
73. 3* 



35.8 
47.7 
3H.I 
24.<** 



73.7 
70.7 
67.6 
10.0 



66.8 
70.9 
62.4 
17.8 



65.6 
47.6 
55.4 
37.7* 



59.2 
60.2 
53.3 
P4. 2* 



57.4 

51.3 
46.9 
23.3* 



School Sizg 
Jnc*«r 400 
400-799 
800-1199 
Ov«r 1200 
X* (6 df) 



48.8 
52.9 
52.4 
51.9 
5.2 



39.8 
39.1 
40.3 
39.0 
1.4 



68.7 
69.3 
69.0 
68.7 
6.7 



59.4 
64.5 
64.7 
67,3 
8.3 



55.0 
55.9 
55.2 
55.6 
2.1 



50.1 
b5. i 
56.3 
57.2 
6.3 



49.'* 
49. 
49.4 
49.0 
2.6 



Rag J. or. 
1. North 
Y.6 H. 

N.ir. 

S. Hid. 
V. Mid. 
E. Ang. 
London 
S.E. 
S.W. 
(16 df) 



2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 



50. 
48, 
49. 
48. 
49. 
54. 
50. 
54. 
51, 
11. 



40.1 
40.4 
41.2 
33. 
38. 
39. 
45. 
35. 
37. 
25. 



69.6 
65.3 
65.6 
73-3 
65.9 
78.5 
67.4 
69.6 
70.4 
26.4 



61.0 
57.3 
65.8 
65.9 
62.4 
66.x 
70.*^ 
65. C 
61.4 
29.0 



53.4 
54.4 
55.8 
51.1 
56. 
49. 
53. 
57. 
55. 
11. 



46,./ 

t:4.4 

55.2 

55.'^ 

57 

55 

58 

54 

52 

24 



44.3 
39. S 
49.0 
47.4 
<3.7 
58.7 
51.0 
- .1 
46.9 
29.6 



1 0.0001 



T8^ 



APPENDIX E 



Multiple Regression Computer Printouts 



Selected portions of printouts are presented 
from regression analyses conducts on the 
three parts of Forms A, B and C. 



18g 

165 



ra'-tuai. :^.:or'-* - Form A 



Slhslx 1 



f' • ill Uv 



ANALYMS OK VArtlANCf 



9, 

3ftS 3. 



SUM OF SCUAHES 
^097. 7fe<ii?8 



MfAN SQUARE 
^55.30775 
^.974.65 



76.20653 



I- A 
It. 1 

1 Y 

(l J |AI*T I 



MULTIPLP R i< SOJARP RSO CHANGE 



0 . 1 M 6 7 

jvi67 
n.393f'P 
0.39368 
0.3<i622 
0.396?2 



n.n?3on 
0 .^^on^ 

0 .1 5S14» 
S5U 
0.1 56«*9 
0.15699 



n.o?3nn 

0.07356 
0.00210 
0.00035 
0.05597 
0.00016 
0.00000 
0.001P4, 
0.00000 



SlMPLt R 

-0. 15167 
-0. ^^570 
O.OOfl27 
-0.05676 
-0. 19F01 
0. I9<»3^ 
0.18642 
0.^6039 
-0.06044 



6.6030? 
-1 • 17P4.7 

u.uon 

-f>.?365 8 
-0.69636 
1*16117 

9.0<,137 
e«545flO 
0«4ie42 



BETA 

I .?*PP9 
-0.2il63 

0.03650 
-0 .044i05 
-0.12365 

0 .15503 
0.13301 

1 .^i^ae 

1.20221 



MULTIPLE REGRESSION 
Conceptual Score - Form A 



VARIABILIS) ENTEktO ON «.TEP MUMBFK 1., 



!CHSEX5 
SIX 

lypf ? 

^y^'t ^ 
SLM^FX 1 

5CmSEX^ 



NOLTIPLE K 0.'*<.7V4 
AtJwSTEt K SWJAKt 0.I1V15 

stanlakd tRftuH ;?.(a4vi 



ANALYSIS OF VARIANCE OF SUH OF SQUARES 

HlUHESSlON 9. 2059.4»A020 

KlSIt»UAL 3683, 14952.45210 



MEAN SQUARE 
22«.B3113 
4.05986 



56.36434 



VAfN 1 AM I 

SCHSl * ) 

SI a 

TYf-t I 
lyPt * 

1 Y^t 4 
?CH "^l XI 
SLJ.i»t A2 
IcUNilANT I 



SUMMARY TABLE 
MULTIPLf R K SQUARE RSO CHANGE 



0.19082 
0.J0130 
0.2073<i 
0.20919 
0.34772 
0.347'i<i 
0.34 7^<» 
0. S<»7*)^ 
0. 3<i7**4 



0.03A41 
0.04052 
0.0<i299 
0.0<»376 
0.1?0<»l 
0.12106 
0. I?106 
0.1 2106 
0.12106 



0.03641 
0.0041 1 
0.00247 
0.00077 
0.07715 
0,0001 5 
0.00000 
0.00000 
0.00000 



SIMPLE R 

-0.1908? 
-0.05 74 1 
-O. 00 4.99 
-O.07?R3 
-0.21883 
0.25 251 
0. 17^28 
0. 16811 
0.0768 1 



2.440OB 
-O.nS:)? 
0.0^722 
0. 7^ I 36 
0.3724<» 
2.23778 
2.12085 
?.6?1?^ 
?.M0H8 
?. 99720 



bETA 

0.53012 
-0 .04iOe9 
0 .0 3*^88 
0*18022 
O.C8192 
0. 3700t 
0.27/ 77 
0.^.3773 
0.454<*6 
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SCHSFX3 
St X 

T r^L / 



I V 1 *- ' H h J . J A w r 



Of- 

IS 



I6fl 3. 



SUM OF ^0U4Rf S 
W70. 76^96 



Mf 4N SQUARE 
6. 7*0.^0 



jMMAkY TABLl- 



i. i 1 



7 1 J 
A 70 

t-n 
. ' 7 



^f>7 
, 1.1 <i ^ ^ ^ 
. ■ ' 7:^ 

,''»*,'^ 70 



n ,01 1^ w 
n . ,r, 1 ^ 7 

fi .onn*. i 
0 . 0 ? <j :^ « 

n.nooon 



S IMP I r R 

-n. 1071 9 

0. O^lf*^ 
-O.o: '.17 
-0. 

. I ^> /A 3 



0. 



]H4} f 



-A u <. ^ 

-0. *.7-|^,l 
3. 70 77:. 



htTA 

-0.1 int 3 
-fi.(j271 A 
0.070e7 
1 .ni;^79 

O.Vl J?7 

n.f b i^o 
0 .^^l ^6 



Sfc A 

T yot 7 

T Y f » t ^ 

> L . j( 1 



r .3i' 7r.p 

f > . 1 J*. 7-J 



SUM OP SQUARFS 
■^607. 19'^2<».P16Q7 



HFAN «;C*JA«P 



.41 300 



^.Uf*MA»^Y TABL6 



1 S TANI J 



n . 1 M30 

. . H 4 

. / H «• V"^ 
• . *• »^ H J 1 



.W. 7 f > 
3 A 7 



SO'JAWF HSiJ CMANGF STMPL( 



O.0?^0> 
n.O 7 3 3!) 
n .0 3 I ? 

. 1 » ^. • c 
34 

0.1 ?4«7«> 

n. 1 34 »s 
C.l 347^ 



0. 04734 
O.0nQ76 
n.noooo 
r» .OS 4» 

0.000 00 

O^OOnoo 



.i6no 

-0.? 1 /40 

n .^^^fti ^ 

-O. fip<A7 

-o. ; u ->', 
n. 1 f*4v^ 
f ' . 1 7 3 7 1 
0 . ? 1 (/.ft 



7.fl^^g3 
-0. <*^'>? ? 
f^.^ 3?n3 

^ • :> ''' t 

?. 1 4 I po 



PfTA 

1 .47763 
-f^ .?010S 
0.nH?25 
0 . 1 7^<r I 
r-.(./ 4;: 7 
0.^^'#3fi 

^' .,4717 
I . 1 H436 
I 3^ 1 3 
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MULTIPLE REGRESSION 



Conceptual Sco re - Form B 



VAKUbttI!) ENTiklD ON ST^P A<UHkER U. 



slhse:x3 

TVPEl 
TYP£ * 
TYPE3 
TYPt-* 
<ChSI XI 
ICHSf X^ 



HUtTlPLL K 0.3!>577 
AL'JU5Te(i K SQUARE 0.j^<.6^ 



STAULAMb EHROk 



ANALYSIS OF VARIANCE OF 
KlGKeSSION 9. 
KESIOUAi. 3607* 



SUM OF SQUARES 
2U0. 19699 
U768. 67058 



MfAN SQUARE 
237.79967 



58.07858 



VAKlABt L 

SLHSLX3 
SbX 

lYii't 1 
TYf'k2 

iLMM XI 

>CHSt X<f 



SUMMARY Table 

MULTIPLE R R SQUARE RSQ CHANGE 



0.1998? 
0.23059 
0.24617 
0.2^921 
0.35574 
0.35576 
0.36576 
0.35577 
0.3^577 



0.03993 
0.05317 
0.06060 
0.06211 
0.12655 
0.12657 
0.126 57 
0.12657 
0.12657 



0.03993 
0.01324 
0.00743 
0.00151 
0.06445 

8.00001 
•00000 
0.00001 
0.00000 



SlMPLb R 
-0.I9C.? 

-o.ioe75 

0.02654 
-0.0722(1 
-0.21115 
0.23308 
O. Ifi45l 
0. 19*91 
0.06007 



B 

2.15126 
-0,42*>4e 

0. 20721 

1. ef778 
l.!'759fl 
3.27911 
3.24021 
2.4^b7b 
2.47274 
1.74195 



BETA 

0.46451 
-0.09639 
0.0E441 
0.43277 
0.3^291 
0.53338 
0.4301-1 
0.40 729 
0.42795 



MULTIPLE REGRESSION 
Belief Score - Form B 



VAKlAkiL^CS) ENTEReO (iN STEP NUMBER 1 .. 



SCHSfX3 

stx 

SIZE 

TYPfr 1 

TYPF? 

TYPE3 

TYPL4 

SCHSCXl 

SCHSfcX2 



MULTIPLE K 0.20207 

R SwUAMI 0.0^063 

At juSTkl' K SCUAKE 0.0?e70 

STANtAMC/ iKROH 2.69698 



^fi^*-??]^ OF VARIANCE 

KtGKESSlON 

RESIDUAL 



OF 
9. 
3607. 



SUM OF SQUARES 



26 



llia.42903 
6273.15958 



MEAN SQUARE 
124 .269^9 
7.2639^ 



1 7.06081 



VAKlAbLt 

SCHSIX3 
SFX 
illi 
TYPll 

TYPt3 

T^^L4 

SLH^LXl 

SCHSEA2 

UDNSTANTI 



SUMMARY TABLE 
MULTIPLE R R SQUARE RSQ CHANGE 



0.08771 
0.08849 
0.12242 
0.12242 
0.19860 
0.19869 
0.19P69 
0.20207 
0.20207 



O .00769 
0.00793 
0.01499 
0.01499 
0.03944 
0*03948 
0.03948 
0.0M)B3 
0.04083 



0.00769 
0.00014 
0.00716 
0.00000 
0.02445 
0.0OOO4 
0.00000 
0.00135 
O.OOOOO 



SIMPLE R 

-0.08771 
-0.00696 
0.n5626 
O. 00?04 
-0.14974 
0. 12P53 
0.08449 
0.0^960 
0.06177 



14.09077 
-0.14167 
0.22971 
2.95184 
2.55630 
3. 93463 
^.90733 
13.962H6 
14.40197 
-8.14080 



bETA 

2.39046 
-0.02574 
0.07352 

0 ^53168 
G.43701 
0.502^4 
0.40716 

1 .P2458 
i.95b33 



169 



EKLC 



189 



MiJLTIPLl' Rii;GR£SSJON 



Fdctaal Score - Form 



1 y p L ? 

1 YPt '1 
lYPfcs 

5.CMSI A* 



fiv I. T 



k. J 



• 1; ( K « 



I', 1^ 
U . 1 - / ? 



A ^ A L Y ' I ^ J P 



9, 



SUM nF SOUARFS 
5601 .78 TV 2 
23314.S2068 



MI*N SQUARE 
f- ?/ .42088 
^ ,'-'6941 



It* .. ! 

] I - ' .> 

It--..*. 



SUMMARY TABtC 
HiJLTIPie K R SQUAK6 RSO CHANGE 



C . 1 ^. 4 6 S 

('. IS ;^ ■/ 
f » . ^ •> A 7 I 

1 

1 *» 

U.<.4014 



n.n?7i 1 

0,1 1 9wt> 
U.l ?4-\R 

o.i9np7 
n. 1 9f>fc9 
n .1 9nn9 

^^.19J72 
0. 19372 



0.0271 1 
0.09?tJi^ 
0.00*.42 
0.00 144 
0.06505 

n.oooo2 

0.00000 
O.OOpfti 
0.00000 



SIMPLl R 

-0. 164A5 
-O. '/^fQ I 

0, f»l f-i ^> 
-0.07^79 
-O. 19^66 

0. rf^0f^2 
0.2«f 9^ 
-0. 07f S4 



B 

24.05052 
-1.4ft6?5 
0.iO*,l5 
-6.84269 
-7.24487 
-5.08465 
-5. 09^04* 
?4.r3^Mi 
23.97',^*. 
-7.75603 



PETA 

.926 7e 
-25719 
.06320 
.IP672 
-1 .200P3 
-0.62501 
-0.5 1070 
3.fiH4l 5 
3.14063 



3 , 

O. 

-1 - 



MULTIPLi-: r<EGRi:SSION 



Coiicoptual :^corc - Form C 



v4r<lAhct<S» ^NTeHtO UH STEP NUNPER I.. 



SLHSFX3 

SEX 

SIZE 

TYPEl 

TYPES 

TYPE3 

TYPE4 

fLHSl X 1 

SCHStX2 



Hot T I PL t R 0.32793 
« ^Ol.'AKfe 0.l(«7 5-» 

AtJ»;n^L H SyUAKf- O.IOS53 



ANALYSIS OF 

«f ^ ION 



VARIA^iCE OF SUM OF SQUARES 

,c^f- 142 7.10 791 

^549. I184J. 74176 



WrAM SQUARE 
1 58. 755 

3.:i37?l 



47.51507 



'(HI* 
St A 

TYw^ ; 
t Y : 2 
1 IK L 3 

I rf-h ^ 
: • V V *. X I 

in '.5>UM I 



SUMMARY TABLE 
HULTIPLc R R SOUARE RSQ CHANCE 



0. 19 »3/ 
O, ?0227 
>., ' 109 
0.21314 
0.32591 
0, 32 60A 
0. 3 2^:i4 
0. 3279) 

O. 79 J 



0.03899 
0 .04091 
C.C4456 
O.OH7r8 
0.106 21 
O .10A30 
0.106^1 
0.10754 
0.10754 



0.03B95 
0.00196 
0.00364 
0.00303 
0.05863 
0.00009 
0.00000 
0.00124 
0,00000 



SIMPLF R 

-"0. 1973 r 
-0*0374) 
0.00092 
-0.09430 
-0. 17905 
0.22173 
0.1P763 
0.19114 
0.06333 



B 

-9.P8270 
-0.03024 
0.14962 
9.07966 
8.91216 
10.797U4 
10.3<,^A5 
-P .8 7'. <4 
-9.1 7150 
5.44070 



BtTA 

-2.23723 
-0.00783 
0.06838 
?«32e34 
2 .18050 
1 .8^851 
1 .53013 
^4010 
77344 



-1 
-1 



170 



EKLC 
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MULTIPLE REGRESSION 
Selief Score - Form C 



VAHIAOlUSI INTfRtO ON iUP NUH6ER I.. 



SLhStxa 

SEX 

1YPC4 

SCmSI-XI 

SCHSEX2 



MULT I Put K 0.?I*U8 

k SwLAKE 0.07V<3 

AliJUSTkli k SQUARE 0.07716 

STAMaKL IkROK ;f.7992<r 



^i'^tyH^ O*" VARIANCE 
Ri S IDuaL 



OF 
9. 

3549. 



SUM OF SQUARES 
2392.97«'23 
27809.47939 



MUN SOUARl 
26&.t<e6]<> 
7*63^86 



33.9319«> 



VAK I Abwt 

SCMll X3 
StX 

sizt 

ItPtJ 
TYPE j 
TYFr 4 

h».H!.fcxl 
SLhSlA2 



SUMMARY TABLE 
MULTIPLE R R SQUARE RSQ CHANGE 



0.16112 
0.1 7644 
0.1P078 
0.20064 
0.2B 140 
n.2a 140 
0.?B 14R 
0.2e 148 



0.02117 
0.02596 
0.03184 
0.032^0 
0.07PP7 
0.07919 
0.07919 
D. 07923 
0.07923 



0.02117 
0*00478 
0.00588 
0.00066 
0.04637 
0.00032 
0.00000 
0.0000 5 
0.00000 



SIMPLE R 

-0.14551 
•*0. 06408 
0.03f>ai 
-0.04522 
-0.17P44 
0.19675 
O. U218 
0. 13772 
0.04 975 



B 

3.06400 
-0.3P4&2 
0.73661 
2.03223 
1 •63246 
3*63661 
3.42^66 
3. 26f 60 
3<.3'j?35 
3*03390 



BETA 

0.46950 
-0.06;,99 
0.07168 
0.34544 
0*26«»76 
0.43742 
0.331)42 
0.4(»014 
0*42(^69 
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ERIC 



Mi^ lor 



Plaster' Leaf P i n t 



I r' V t b 1 N : 

1 . (i a t n t ' r' 1 »' a ^ r ^ o j t s i J , 

Pii^ HMMSP O'l papfM' plalfS, (\ ;v r'Pt'dpd if u i ru; nn 1 k cartons.) 

3 . M i \ t vr } r v 1 a \y t o o + a r' ^ s to ; .i r i ru] c o f , s i s t n c y . Pour into 

4, A t t tM^ It fitir'dens a little, press a leaf on it f i rir i , and remove. 

If-s^-r' haMT^'i ''or hanoer. 
6. Wher^ (iry, remove and pau-t. 

Vo:j r^. eed : 

Loaves, small fluted paper plates or milk cartons cut off an 

inch from the bottom, plaster of Paris, water, container 

to mix it in, petroleum jelly, hairpin, paints. 



97 



N a t u e ' s N u fn b e r s 



J v y t h i : 

"jive - ' • student a can with a specific nuf^^^er of objects in it (using 
tno n'ui.irr's that vou are workinq vn'th). Exainple: Ofie leaf, two 
^wio^, t. fw^oe flowers, etc. Hold up the beaded number card without 
tr'iliri] riiO c ii i 1 d what the fuimbcr is. "he child looks into the can 
■ i f ■ d t h e n u ^uM^ of objects i d i c a t e d . Do this u i 1 you a v e 
cc: 'C' 1 e t e-J all of the n numbers tiiat you want the child to know, 
t." r d the c H d ^^cr success by vert:al praise. 



r a s s , t e e twins, sticks, f 1 o w c s , o p e n - 1 o p can 



"h'^' class should ^ ■ o on a wa 1 ^- prior to this activity, identifying 
and ^;nliectinq thinqs we see in nature: trees, leaves, jrass, flowers, 
C'L'.. The teacher ri^eds a mediun^ size, open -top can, beaded number 
cards . 



98 



Awa r enes s 



The Nose Knows 



Tr-y this: 

1. Go outside and smell the air after it rains. 

2. Smell grass, flowers, dirt. 

3. Does this thing have a smell? (rock, flower, grass) 

4. Is the smell good or bad? 

5. Compare smell of flowers to perfume. 

You need : 

Perfume 
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ERIC 



M 0 1 0 



Pea and Toothpick Building 



Try this: 

Soak a package of dried peas for at least six hours. Be sure they are 
covered by water. Get a box or two of round toothpicks. Stick the 
toothpicks into the peas; they will serve as connectors. Build houses, 
buildings, shapes. As the peas dry, they will make a strong joint. 
Houses may be covered with tissue paper. 



You need : 

Dried peas 

Rou nd toothpicks 

Large bowl 

Water 



Hints: 

Soak peas overnight or at least 6-7 hours. Be sure they are covered 
by at least an inch of water. 



100 



Motor : F i fio 



FM a n t s and Paste 



T r v this: 

1. lake the i;hiUh^en outdoors a fid ask then to pick up siiuill natural 
objects Such as rocks, twiys, leaves, seeds, pods, etc., and to 
put t her^. 1 V t 0 a haq . 

Z . Return to t fi e c 1 a s s r o o !ii and q a t fi e r around a table. 

J . Give Qd'ch a sheet of fi e a v y paper. Each child is to choose 
s e V e r* a 1 of the found objects and glue t h e ni on h 1 s / fi e r paper. 

M 0 r e : 

The n a t u a 1 o b j e : s may be glued on in designs or patterns. 
You need : 

Bag, heavy paper for each child, glue 

Hints: 

Survey the area to be sure there is a diverse array of small natural 
objects to be found. 



lOi 



H u v<\ b e r s 



Colors 



^ r\ this: 

1. liive students a color card (ex. qreen). Have them take the card 

with and find soniethifui the sane color as tfioir card (grass, 
leaves). 

Sfiow students a oreen card for a few seconds. 

^-^11 students to find something green. 

Y ou need : 

Color cards, paint chips 

Hints : 

Be sure there are materials outsid*-'^ that match the colors you want 
the students to find." 
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Sfiow Mo 



]" f , i - ■ 

1. Lhil;|rM>ri a pu, tun.' rf a tree, flower, etc. 

. .'si- t^wy to 001' t to g:^l^ like it in the outdoor en v i i^Ofuiien t . 

^Mutures of objects the teacher rnows will be in the area in 
wfiicn the activity will take place. 
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ERIC 



Awareness: Visual Lucky Clovers 



Try this: 

Go outside and hunt for four-leaf clovers 
Hints: 

Locate an area with clover. 
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ERIC 



Science 



Plant Growth 



Terrarium for the Classroom 



Try this: 

1. Gither plants with leaf mold, moss, small pic:cps of wood, rocks. 

2. Put pieces of moss on bottom of container upsidedown. Add rocks, 
peat moss and plants. Put a few pieces of charcoal on the moss. 

3. Pour in water. Add small, ceramic animals. 

4. Seal with plastic wrap and put in a cool window. 



You need : 

Glass jar, fish bowl, or aquarium, plants w^th leaf mold, 
mosses, bird gravel or rocks, peat moss, a few oieces 
of charcoal, plastic wrap, long handled spoon, container 
for wa ter . 
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Science 



Seeds 



Try this: 

Children will visit an outdoor area and find three or four different 
kinds of seeds. Example: pine cones, milkweed pods. Classify them 
according to how they trave1--air, hitch-hikers, pop from plants. 



You need : 



Assorted seeds 
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Awareness 



Some Like Water When It's Hot 



Try this: 

Demonstrate effect of v^;;^Ler on plants. 

1. Place two plants in same window sill. 

2. Water only one plant. 
3 . Record on ca 1 enda r . 

4. Observe differences in two plants as time passes 
You need : 

Two sma 1 1 plants 
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Peanut Butter Snack for the Birds 



Try t: u i ^ : 

1. ^'\\ pea rut bui-t. er t ^ corrped'! or oats. 
2 , i ■ - e a ^ r i f e to so r e a 'ri it cr p i e cones. 
Tie a ST tMnq at^ouf:d each cone. 
. ; : 0 0 r a w a 1 ^: a \ \ d tie I h e pine cones to t^ u s h o s and low tree limbs. 
5 . Wa t:. h for b i v^dr . 

You need : 

Pine cones, peanut butter, oa:s or cornneal, knife, string. 

1 0 ■ > 



ERIC 



r V ] ' . ' 



^ t y t • ^ ^0 ^ V, : M^' the 



0 1 n t -J c r 0 n t e top. Cut 



.iroiwl llr^f or the Lottt.v 



old d 0 wri - - 1 h i > will i e 



r 0 V 0 C 0 i: M 1 ^' ■] W 1 t ^1 [1 I H 0 t i C . ^1 



' d c ^. of I ' 0 X . 



r r' 1 y o f. 0 



J ) I* * y ^ f '1 i m r i :'\\ . 

i S( -J S S ^f. M 1 f pic. t. tJff^'', . 

/ \>itr i vMi u ♦ w h 1 1 [. ij i 1 d i n fj . 
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ERIC 



Pu s sy W ^ 1 1 ovi '■ a b b i t s 



r" 1 fi () ! f'M ■ t t" 01'' h 01 



t : 1 ' '> . 



■,; r I. t; -A l M e f 
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ERIC 



Awaror. OS s 



Weather 



Try t r. i [, : 

flarr.'l borird to illustrate clothes for warm and cold weather, 
•ielp -. t. 'J d f t s d i ^^er on t i d te between warm and cold by putting their 
' I - i r>\ -, r> , t t h ' ■ V, i n (J 0 w , 1 a c i n their hand on a radiator, feeling the 
.'-■"M^- t ^> ^'\r -.i.r; or feelinq warm and cold water fror^ bathroom 



) r! r c 



- 1 r f I. - - 0 n dresoed for cold and one for hot weather 
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rl r r ; 



Dress iJ p 



irrn- :.ir^^;e v:!i:-out dolls with cut-out clothes or use pictures 

(.] --^hf Hi/ve t^ie children decide what to wear in various kinds 
C) f - . : t ' " - ► . I ^' >• 0 u hive the dolls, have the c h i 1 d e n put the clothe s 
or. ^ ' -.-v or ^••v. e tfer- select tne picture of what clot.hes '.re appropriable. 

' r ' cold, have ther select a warm coat, nnttens, a hat, 



■ . : r f c 1 c t h e s . ( s e a s o n a 1 clothes) o r 

i.ut-ouf d. Ms wi'h seasonal clothes 

o 

ERIC 



Awareness 



Falling Leaves 



Try this: 

Rake piles of leaves, kick, tumble, bury one another, feel, smell, listen 
1 0 t h e n 0 1 s e t h e 1 e a V e s m a k e . 

You need : 

Leaves 

Hints: 

Locate aff} area where there is no dangerous litter or debris. 
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Awareness 



Seasonal Sort 



Try this: 

A table game to help the pupil identify the characteristics of each 
season . 

Print name of season at top of each large card. 
Glue seasonal p i c t u e s on small cards. 
File in a 1 a r a e in a n i 1 a envelope. 

You need : 



Four c 

S i X t e e 
Season 
W'i 1 d 1 i 



ardboard cards 6 
n cardboard cards 
al pictures - car 
fe stamps, magazi 



X 8 
3 X 4 



ds 
ne s 
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Wed t h e r p er 5 0 n 



Try \ ^] ^ [i : 

\r\'j tr.e Jdiiy we-:tt'ior ro teach the children about ir^j weather. Make 
up r: c:^. ler.dai^ wi t r: larqe spaces for each day. Cover ii with clear 
contact paper. 

Mal^e weather sy":bols. Exanple: a suri with a smiley face for a sunny 
day, a cloud with rai fid reps for a rainv day, etc. 

tact^ day have the children notice the weather. Discuss it. Assign 
one child each day to be the "wea ther per son . " Select the weather 
cynbol which fits the day'. Then help place it on the calendar on 
t. ^: p roper d a y . 



You r.eed : 

Calendar covered with contact paper 
Weather symbols backed with tape 

lib 
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Scion c 0 



W inter 



ERIC 



Try this: 

Collect snow and frozen soil, let children feel the cold. f'l e 1 1 it. 

0 b s e r V soil b e c o fn i q moist and then s o f t e n i n q . After melting, ^ e e 1 
textures of soil and m e 1 t i n o snow. 



Y 0 u n e e d : 

Snow and frozen soil 



IK 



Sc i e lie e 



Spring Bl oonier s 



r V 



Er^in'.; in Lrjnc. hos froiM ea r 1 y - b 1 o on i n g plants. Place the stems in 
water' in a wan-^ place to force the leaves and blossoms (pussy 
willow, fcr.ytf^ia, flowering crab). Keep a record of the riumber of 

d ,:j y s t h a t p a s s b e f o e the y t) 1 o o m . 



Y 0 u Meed : 

Branche"^, jar and water 
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Motor : Fine Skills 



Weed Seed Art 



Try this: 

Go outside and gather dry weeds (some with roots ), seeds , and leaves 
for a picture. 

Let pupils pick favorite color for background. Glue seeds, plants, 
and leaves on paper. Dot open areas with glue and sprinkle on bits 
of colored tissue paper. Cover with plastic wrap and staple on a 
black paper f r a ni e . 



You need : 

Dry weeds, seeds, and leaves, construction paper, tissue 
pa per , stapler. 



Hints : 

Survey area for dry weeds and leaves. Cut black construction paper 
frames . 



Science 



Watching Trees 



ERIC 



Try this : 

Select a tree for the class to observe during the school year (at leas 

four tirries). Visit or observe tree. Draw a picture as a record of 

s e a s 0 1 1 a 1 c h a n e s . 

Y 0 u n e e ri ; 

Tree, crayon, drawing paper 
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Awareness 



S p r i n q 



Egg Shel 1 Pictures 



Try this 



Students place egg shells 
light dry them out during 
use water colors to paint 
the pieces of painted egg 



lined on construction paper 



on the window sills and watch the warm sun 
the day. After the shells have dried out, 
them in a variety of pastel shades. Glue 
shells to m^ke pictures that have been out' 



Hints: 



's, wate^ colors, paint brushes, glue, pictures outlined or 
: ruction paper 



Teacher and pupils bring egg shells from home, 
pictures on construction paper. 



The teacher outl i nes 



Numbers 



Sand Numbers 



Try this: 

The class needs to go on a walk to fill medium size containers with 
dry sand. Use cardboard squares size 9 in. by 11 in. to write the 
numbers from 1 to 10, using a separate card for e?ch number. Use any 
type of commercv^ glue to trace over the numbers that have been 
written in pencil, Before * he glue dries, sprinkle the sand over the 
numbers, shaking off any excess. Allow all of the numbers to dry. 
The finished product of this activity will be hard, raised numbers 
made of sand, which serves for good tactile experiences in learning 
to read numbers understandably. 

You need : 

Sand, commercial type glue, size 9 in. by 12 in. paper, pencils 
Hints : 

The teacher should be sure that an area is available fo.^ obtaining 
sand . 
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